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PURPOSE: To provide the subject new 
compound having a broad antibacterial spectrum, 
thus useful as an antibacterial agent for gram- 
positive and gram-negative bacteria. 
CONSTITUTION: The objective compound of 
formula I [Rl is H or lower alkyi; R2-R4 are each 
H, (substituted) lower alkyl, amino-protecting 
group, etc.; XI is H or OH-protecting group; X2 
is H, carboxyl-protecting group, anunonio, or 
alkali(alkaline earth) metal; Y2 is H or amino- 
protecting group], e.g. (1R,5S,6 S)-6-[(lR)-l- 
hydroxyethyl]-2-[(3S,5S)-5- 
sulfamoylaminomethyl-1 -pyrrolidine-3- yljthio- 
1 -methyl- 1 -carba-2-penem-3-carboxylic acid. 
The compound of the formula I can be obtained 
by reacting a carbapenem derivative of formula II 
(X3 is eliminable group) with a pyrrolidine 
derivative of formula III (Yl is H or mercapto- 
protecting group) followed by, as necessary. 
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;\ufJ7)Va^'yti)],if::z)vmtl,X\t. 2-3<^{t 
Xf-)Vt^i^tl)Vi^=.)V. 2, 2. 2-hUi'nox^ 

;^:^-+v'*;^!J^x;^;a:^^*^ ; 77;i'+;i':t+>';>7;i'3}^x 
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->*;i'jpx;k p -X h D^>i^;i.:t=l^5^*;i^3px;i'^i 
ifd^: hU7)V^)Vx/^))vmtbx\t, h'J^5^;P>''J 

[0 0 0 9] 

[^b6] 

(la) 



— NS02Nk , 



[0 0 10] T^3n5SlIai7)^^(C*JViT. R»tR 



-1203— 



I I 

• • ■ (4) 

5 

*BIS, i£)IR7;V3:^->. :t=^=v, ffiiK7;i'+;vx;i'!j^ 
[0 0 11] ±fasiia»;eg(r;feViT, R=*3<tr/ 

75 y. ffi»7;P=^^;l'75y, 7'>;U75/, 

v?4i*oegis^^ffliniie^swbTv>Tt><kti. -en 
tfi. «^J^«. 1, 1 -':?:t=^^V5^7v?7-;?:z;k i. 
i->':t+y$^kHng^7i^7-;?-;k 1, 1. 3-h 
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[0 0 2 8] ^(Di^mummmm\z^^'^x\i.. r», 
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=i-M mmm. -tu^ ym^'^'jv. Jt^fta) , mm 

s^:ti'^>»xxx;w , mtm. mm, mm, 
mmm, ma^mmm, f^mmmanift (^mmsasi 

[0 0 6 2] iei%m<0\iW)i^)V'f-^tl}Vn^:if-hMm 

BS/tt) lmg/f@i!|£ m-m) <i:iji<j4 0 0 Omg 

©fcfttC. 1 lli9:-^ftA^«siA«. Img (^ffl) T«l 
BicUl, lOOOmg -^tt, lH2~4lligai 

[0 063] a? 
[fPffl] 

to 0 6 4] (1) SlSf^ffl 

^(□'^^^^A (#WDa6 0-2 3 3 0 7 6) *Jj;tH 

s'^^iA (**iiBS 5 5-9090) t-tn-ftutR-rs 

<!:. -SS:fc^5ARIttmic«><n^*Aj;t)!S<. 5^7 
A|ttt®fc«-f5'^:?iA<fci35SVi. ifyh^^m<Dim 
•Ccfe-SifilBat^tJUTtt-l'S'^^A, ^iP'^^AfeiZ:; 
^iS'fSp^S'W- h (^*Mfl86 3-1 7987 6) \ZVi 

Aic^ii£;-r«':>i/7 (^wrae 2 - 1 55279) tctt 

USf^t. ^7ABItt®(ittl^^*;/5:tt2f&, i^^AiS 

'm\z\i. 2 mmm\z}t 2itnfii8 mm^^mfi 
[0 0 6 5] (2) ^i}-^'!mmm 



!{#Bi¥5-2 949 7 0 
fraikg^fcO 2 5 0ing&tS:#l>fctc:;5, SttS 

-^S'^^A (1 5 0mg/kg) 'v\m\z.m^^rsm& 

[0 0 6 6] 

(3) '7K^x9y'h\ia^:f^y-'\£-nz^i>mtm 
m 

tt, -rS'^^^AO? 6%, >tP'^^A©4 0 96'T?abO. 
[0 0 6 7] (4) *ICjl*-r-5»«tt 

[0 0 6 8] (5) Hf^mm 

*-i''1'-tf;p»a (1 Omg/kg) T«#i^l91. 1 
m mj5^SO[HFiK$«6 2. 2 96. Jl[lJBtl^«««[^i-tt 
tt2 4. 9 ug • h r/mlT*t3fc. rnS;)lP'>^* 
A©«^i:tt'<-5t, ^JgfSHttl. 4 4fg. K*»&<D|sI 

iRj^fj 1 . 3 6 jflijKi*i?i««[4j-fiitt 1.44 mz^ 

&i§iiRii:» 1 . 9 3 fs, M.mnmBm»m\t 1.37 
mzmr^, 

[0 0 6 9] V^X^a (2 0mg/kg) TfiR*^e 
CD|5IiRlp«3 6. 3 96, Jfl?«rt«SiW^3-filttl 2. 
g • h r/m n?*o&. CinS^P'^^AiJt'^.S 

t, m*\6®iHiJR*»2. i8fg. M&pimm»m\t 

2. 3 2»Tfeofe, S^^AtJtlii-rSt, 

(Dmum\t 1 . 1 5 fg, ]ii?Rt^ais«^i'ffl« 1 . a 7 fg 

ptP^:?.AC5ttJS&-r-5;*vV-hiJt|liT-5i: 
[0 0 7 0] 

mmm] &rfiz:^m^mmnz^^?sLm-r^. 
[007 1] ctfp u i^>mm<Dsmtfi 1 d 

[0072] 
[ftl 5] 
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HO... tlsO,.^ I- 

Pmz Pmz 




T 



Pmz 



1*1 0 I 

Pmz Pinz 



T 

Pmz 



Pde 



i 9 




IrS^v__^ Ir^v^ ^'^V— I 



lie 
i2fIPnB: 



Pmz 



Pm 13 
I ^2 



i " 

He 

■NHS02NPi«s 



Pne 



PnE 



Pbz 



[0 0 7 3] Uni) 0-:f.'y)V^ 

(2 S, 4R) -l-p-;< b^-y^yi^JV't^'ytDV^- 

ju- 4 - 1 H □ tf D u >- 2 }vt^ >m ^;PXX 

■r;l'2 2 7.2 g (0.7 3 5^;W ifev'i' p;!/;* > 
1 . 3 U s/ h;i^C}§35>U. mW-f> - 3 0 h U 
;V75>1 1 2. 5id1 (l.ia» tm^\::;f'^>X)V-^ 30 
z:;V5 6.8diI (1 SS) t^DoA, l^iST 1 5^)-ma 

i^*'>'>AT?Kjfts&, m.Bmt&t^z.t\z^Ki. (2 

S, 4 R) - 1-p-;* Y-^^y^y'J)V:if^l^f!)Vi^=.)V- 
4 - 5' > X ;P4^r:;W;f+ If □ U >- 2 >K 
;<5^JVXXx;V2 8 0.1 g*#.5. iR^ : 9 8%, 

[0 0 7 4] NMR d(CDCla) n>o: 3.02, 3.04(2Xs, 3 
H), 3.56. 3.78(2Xs, 3H). 3.81(s,3H), 4.98, 5.08(A 
Bq, I=12Hz, IB), 5.04. 5.12(ABq, J=12Hz, IH). 
IR v(CHCh) cm-*: 1755, 1709, 1620. 40 

[0 0 7 5] (162) hV^JV^-tit 

hU7xx;M5";p^t;i'*:/3'>i 0 7.0 2g (1.5 

aS) Si^^5^;HI^;l'A75 H3 5 OmHC^^^L, it# 
T, Ot-ca 0%*^^t::M-'JC'Affltt!K«3iSi 3. 4 
2 g ( 1 . 3 SM) SJa^, SST? 1 ItMStfts-r*. -t 
OK^S^t (2S,4R) -l-p-^h^'y^>'J}V:t=^ 

2-*;i'4?>K;<5^;i'XXx;n 0 0 g (0.253^ 

;W Oi^pt^^Jl/Jl^JWATS F (7 0011) ^SO'C-Cit 



^v'U^y^l/^^Ai^PThi'^^^- (h;VX>:i^ 
g6x^;i.= 5 : 1) rmmtiZ.t\Z^<0, (2S.4 
S) -i-p-:jt h^>'^>5?;V':t*>'*;i'jHx;i'-4-h 
u f^;p^:t tf n u j?>- 2- >ll^5^)Px;^xJV 

12 7.1 gS:#.5. IR* : 8 7%, 
[0 0 7 6] NMR 6(CDCh) ppn: 3.50, 3.71(2Xs, 3 
H), 3.78. 3.84(2Xs, 3H), 4.87, 5.13(ABq, I=12Hz, 
Ifl), 4.89, 5.13(ABq, J=12E[z, IH). 
IR v((aClj) cr': 1750, 1700. 1618. 

[0 0 7 7] (xg3) >tg^D-;Kb 

(2s, 4S) -i-p-^mr'>^>5?;p;i-+->*;i/jPx 

XxJH 2 7. 1 g (0. 2 2 4tJW ^£x^^t^*P7 
7>1 'Jy h;HcS*^L, ^STJtJ^T, ii^mtt^'^m 
U5"'>A4.8 8g (l^ft) &lra>l, 6 0'CT?3 04)' 

fmwt^. Rjm^^mzm\y. ft#L;^;^&;j(i o 
*-r«. SiS*':^i'p;>^^'>c^i»$ii. ssBivi^* 

■rS^tKJ:?). (2S,4S) -l-p-;;<h^->'>^>-:; 
}V^^iytl)Vit^-)V-A-Y U5^;P5^:ttfP U v>>- 2-;>l 
^y-;i'»aei|gffi8 2. 3g*#*. W: 6 8%, 
[0 0 7 8] NMR £ (CDCh) ppm: 3.84(s, 3H), 4.93, 
4.99(ABq, I=12Hz, 2H). 
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IR v(CHCls) cr>: 3400. 1668. 1610, 
[0 0 7 9] OMA) jtf^n-JPgP^>0;<>'JWb 
(2S,4S) - \-v-^V^'y^>l^)V-t^'y^}}^i!^=- 

3g (4I.3 75U^;W &i?i^ajV^:J'>3 0 Oinl 

>6.9 2bi1 (1.2Sfi) tmt^9>7.)Viii~)Vi. 

5 2111 (i.iifi) 2 0 ^nnffit^-r^. his 

S. 4 S) - 1-p-^ h+->'^>v';l^:t*>'*;U:J^-;W- 

4 - h u tf D u 5? >- 2 3^ y • p« 3^ >x 
;vjN>'Kx;^x;1'2 7. 8 1 g (4 5.0 25U^;W * 

: 10 0%. 

[0 0 8 0] NMR d(CDCh) ppn: 2.89(s, 3H), 3.81, 
3.83(2Xs, 3H). 4.85~5.07(n, 2H). 
IR v(CHCl») cm-i; 1725. 1690. 1610, 

[0 0 8 1] (Xes) T'J^t 

(2 S. 4 S) -1-p-^ h^>'^y-^)V:^^'y^)V^y:i 

;i/-4-hU5^;w5=-:ttrDUi?>-2-pi^y-;i" 
:;^;v*>»xxx;V2 7. 8 i g&j^^5F;v*;wA75 

H 1 2 OnHc^d^L', 7>?^b:?-hU'>A3. 5 0 g (5 

3.85U^;0 s^ty*}S^i 2iBisinA. 80ic-e 

OWSTSJliCJ;?). (2S,4S) -l-p-p<H=^^-> 
> v';^:t=^'>*;^3i?x;^- 2 -7 H ^ ^^Ji-- 4 - h u 5^ 

)V9't\iai)i^>l7.27 e (3 0.6 45U^;W * 

JR^ilSe 4*^:1X5 SaUTW 7 4 X. 50 

[0 0 8 2] 

NMR a(CDCh) ppm: 3.84(s, 3H), 4.82~5. 15(di. 2H). 
IR v(CBCl3) CBfi: 2105. 1685. 
[0 0 8 3] (Xee) 

(2 S. 4S) -l-p-p< h^'y^yi^Jlt^'ytlJlt^Z. 

)V- 2 -7'::> ^:^^)V-A- h ij g^;!'?:^ trn u i 7 . 

2 7g (3 0.6 45'JtJW S, »»X9^;H 5 On 
1. pt^'/-;W2 0 0iiil:fe±lffi^e2. 6 3ml (4 65'J 

iR*«ffi«te-r«;ii:cj:t), aatUT (2 s, 4 

S) -l-p-pl h^i^'^>-J)V^'^>yf3)Vif^:=-)V~2-7 
S./ :^^)V-A-Y^)^)V^^\iu^)py^WLm.l 7.3 

(2S, 4S) -2-75y^5";l-l-p-^ h^->'^>S? 
+ -> * ^Uipx;!^ 4 - h 'J 5^;W5^:t tf a U 1? > 1 6 . 

8 2 g^£f#S, 

[0 0 8 4] OMl) yd>)V^^\^it 
XS4tR|«0:;^jST (2S,4S) -l-p->< K^F->^ 50 



#M¥5-2 949 7 0 

yi^)V^^=y)])Vi^=-)V-A- h u 5";i/?:t tf D u 'jy- 
2-:^^ /-)V^&.2A& (1 7 8 5'Jt;W *>6>#e. 
n;fca«0 (2S.4S) -l-p-.J< h=^^'>'<>J^;i<':t+ 
Jl.i|?XJl^ 4 - h U If n IJ >- 2 ^J' / - 

)V ' p<^>x;p*>'KxX'r;n i s. 4 g*$>^?';i' 

*;UA7 5 H 1 U y t, 7^JW 5 H* U ^ 

A6 5.94g (2^*) SiniAv 10 0'CT?miW« 

n-r^, si6:fflt*3K*Katf, »ex5^;i/'eii!iffl-r«. 

aix5^;W rmmr^::t\z^r), (2S,4S) -1- 

Hj^?;l/-4-h'J^;l/5":t-tfD>J J?>9 9. 4gS# 
IR* : 8 3. 5%. 

[0 0 8 5] NUR a(CDCU) ppm: 3.78, 3.84(2Xs, 3 
H), 4.65~5.00(m, 2H). 
IR v(CHCl3) cm-': 1770, 1712. 1693. 1611. 

[0 0 8 6] (XS8) IBl7^U;Wb 

(2 S. 4 S) -1-p-;* h=¥>''^>>';i<':t+v'*>/l<'3}?x 
)V- 2 -7^;W S ¥^^}V-A- h 'J ?;P5=-*trn IJ 5^> 
7 5 2ig (I. 1 2 45'J^:;W ^'Ji; Q)V^9 > ZiSi\ 
i:;*^y-;H 2mlt(Dji?e?(C^*»L/, tH7';^>-* 
fn4*H0 9itii (2SS) sm, 5^MJnfiS, 
?K*iaffi«fBTS. SJtC>?i'D;i.;>i^'>5mi;61n^, 

tc:J;0, (2S.4S) -l-x>-:f^h^'y^y'J)V-^^'y 

ij 2 -7 5 y 4 - h 'J g^juf'^t i; □ u 

>4 7 ling%#^. : 7 8 %. DP. 1 6 5~1 6 7 

[0 0 8 7] NMR d(CDCh:CD3 0D=2:l) ppm: 3.46(s, 3 

H), 4.96, 4.89(ABq, J=12Hz. 2H). 

IR v(CBCh) cr»: 1683, 1610. 
[0 0 8 8] (IS9) i?:A=^)V7.)Vy7'i^)Vit 
(2 S. 4S) -1-P-;* h^'>^>y)V:t^ytl)Ut^=. 

)V- 2-75 y:^^Jl-4-h 'J 5';U5=-:ttf D U 1 2 . 

44 g (2 3.135'J^;W ^i?i7a}V^^>7 Ou\ 

\zm^U -7 8'CIC?&^-rs. hUX5^;i/75>4. 

2 1ml (1.3S» i:l;ikv';<5^;P75yx;V:i^:::;V 

2.7 3ml (l.iaS) SjD;t. #5 1 ^M^^ftTSfi* 

U ««-r5CiKJ:D. an© (2S,4S) -l-p- 
y h+v"^>'v';V:t^rv';t»;V3j?x;W-2-N, N-v^/?;!/ 

7 ^-f ;^7 5 y y 4 - h u ^jpg^rt t! □ u 

>1 5.0 2gS#5. 1R45: 1 0 0%. 

[0 0 8 9] (xei 0) Kfia»fcJ:S;><;i'*:/hfl: 

(2 S. 4 S) -1-P-;* h'^yOi^JVrt'^yiJJlt^^. 

^p- 2 -N . N- J^7 7*'f>'U75y;* '^jv- a - 

h'J5"Jl'^:th:a'J-:^>3. 5 5 g (5.55U^;W S 
5?i'o;M^'>7 0mltpt^'y-;|.3 5mlt©®«t» 
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ymy. tfUv'^'O. 6 6inl (l.sa*) :fe<fcrX 
JHBIfill. 4 0 g (1. 5a«) <£^ty* (3. Sml) m 

7 7 ^ - ( h ;i/x > : B^llx5^;i/) -CiSS-r « 1^ i: C J: 
0. (2 S, 4 S) -1-p-^ V^'yOi^)V^^'yiJ)V 

2 -N. N-i;>^ 5';ux;i/7 7 ^ -i" JPr 5 y 
-4-^;i.*::^MfDU$;>l. 9 3gS#2). 8 
7.0%. 

[0 0 9 0] NHR d(CDCh) ppo: 2.77(s, 6H). 3.81 

(s. 3H), 5.00~5.12(m, 2H). 

IR v(CHCh) cm-': 3380, 1690. 1610. 

[0 0 9 1] (Igl 1) 7.)V77=^^Mt 
i^DD;^;P*r:;V'fV>'7*-h3. 9 5ml (4 5.4* 

V^'y^>''J)V7)V:2-)V^. 6 6ml (4 5. 4 5 U 
<£m> -5 O-CTl 5^>W«i^-r«, 

w\:m<DmiL^. (2S.4S) -i-p-^h+'>'<>v' 

2 -7 5 / ;< 4 - h 'J 5";i'5':t 
t!DiJv'> (Xg6*/S:tJ8-e#Sn5) 12.2 1g 
(2 2.7 5U^;W :feJ:r;h'JX5^;l/75>6.3 8il 
(4 5.6 5'J*;W ■^'^tS=J!;n)V^9y (SOOm 
1) 8"Ct?l)n;?.. 1 Q^^mW-r^, SfiStS 

-> u :t/ 7 A PT h y 7 7 >f --i?*iis-r 5 t c 

J:f9, (2S.4S) -l-p-;«h=^^>"<>>?Jl':i-=^^->* 
;i/7t?-jp-2-p-;^ h=^^->'^>>?Jl/:t-+>'*;i'Ji^x;vx 
)Vy r t-f ;l'T5 y ;*5'Jl~4- h U U 

16.3 1 gS^S. W: 9 1.6%. 

[0 0 9 2] NHR d(CDCh) ppn: 3.78(s, 3H). 3.81. 
3.83(2Xs. 3E), 4.98, 4. 89(ABq, I=12Hz, 2H), 5.09, 
5.03(ABq, I=12Hz, 2H). 
IR v(CHCh) cr': 3390, 1740. 1685, 

[0 0 9 31 (xei 2) mmzi:^i^)vi3':fY^ 

(2 S. 4 S) -l-p-;t V^y'-^>-J)V:i-^'yiJ)Vts- 

=E-1)V7 5 / >l5^;l'-4- h 'J f^JU5^:t-fc!D U 2 . 3 
5g (3.135Ut;W S5?i'U;P;<5'>6 Oilt^t 
^'/-JPS OniltOjB«fC»*»U 5fC?&TTlfU5?> 

0. 3 8ml (4. 7 5 5';^;P : 1. 5^» 

ffiO. 8 0 g (1. 5^5) i^^tf^K (2ml) ^^&;()P 

ji.;«7 7 A i7 D -7 h 5 7 - a; D mar -5 ii t J: 

(2 S. 4 S) -1-p-.?^ Y^'y^yVA^-^^'yiJ}]/ 
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2 - p h + -^'^ >>?;i':t* 

5 6g%#«. 9 2.4%. 
[0 0 9 4] NHR d(CDCh) ppm: 2.42-^2.5801. ID, 
3.80(s, 6H), 5.08, 5.02(ABq, J=lfflz, 2H), 5.12, 5. 
07(ABq, I=16Hz. 2H). 

IR v((lCl8) cr»: 3380, 1740, 1685. 1610. 
[0095] crsi 3) N-;><^;Wb 

(2 S, 4 S) -l-p-;>t m^->'^>v';p:^-*'>;^;;i'3}?::: 
10 )V-4-hU^)V^t-2- (.v-^^h^-y^yi^JVt^-y 

2.06g (2.6 3*'J^;W Si?p^^;i'*;WA7S H 
1 5mUC^*^b. *?&}ft«iT. IM-U^^^^A (IfXh 
'J;*5';V->'JJW 75 h*07^h^t HD77>^?S2. 

7 6ml (1.0 sas) <£m> mw«m a^^^t 

^5^;l/4 9 1 M 1 (3Sfi) SJ0AT^ST3i^M««i 
^- (h;i/x>:i^l6xf^;i.= 4 : 1) -mm-^^h 

(2S,4S) -l-p->^ h=^^->'^>>';i/:t=^'> 
^Jl.4^-;l/-4-hiJf^;i/^:t-2- (N-p-^ Y^-y^y 

':^;i^:t+s^*;p3j^x;i^N-;<5^jV75 y x;v*r:;P75 

Ji^J^M bfP>Jv'>l. 5 1 gS#S. IR* : 7 2 
%. 

[0 0 9 6] NMR 5(CDCh) ppm: 1.4~1.6(m, Ifl), 1. 
9~2.1(m, IH). 2.5~3.3(m, 4H),3.23(s, 3H), 3.5~ 
3.8(m. IH), 3.76(s, 3H). 3.81(s. 3H). 4.93(AB^ 1= 
30 10.4Hz, 2H), 5.10(ABq, 1=15. 2Hz. 2H). 6.35~6.55 
(m, IH), 6.8~7.50d, 23H). 
IR v(CECl3) cr': 1727, 1695. 

[0097] crsi4) i!tt«aicj;5;<;p*:^hft 

(2 S. 4 S) -l-p-p< V^-y^yV)\^-t^yi3)\'it^Z. 

M t;pu>?>i.5g (i.8 8 5;v^;0 &z^i7u)v 

;^^y4m\t;f>i'y-)V10n\t(Dmmzm*^V. 

mwr^ tr'jv'>3 8 1 ii 1 (2.5^*) *5<kr;ffiK 

40 ^6 4 0mg (2afi) =£^tf* (6ml) ^JSSriDA. 1^ 
ST3 0»W«}*^f-5. S«l8Si^i'D;M^'>T»#« 

RfiSimmm»m-i>, aii*5/u*y;i'*9Ai'PT 

hi^57^- (h;VX>:»||X9^;|/=2 : 1) TttH 

T^IlttCtD. (2 S, 4 S) -1-p-y h+v^O-:^ 
;V:t+'>*;Vtol-4-;<;V;«7yi--2- (N-p-;< h+ 

>"^>>;;p:t=^^v':«7;wji^x;i-N-;*5';P75 / ;<;ji/3f?x 

50 Jl/75/^5';W lfPUi^>8 6 6mg*#«. IR* : 8 
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23 24 
3%. *IR vCCHCla) cr': 1690. 

[0 0 9 8] NMR S(CDCh) ppm: 1.6~1.8(ib. 1H). 2. [0 0 9 9] CtTn U >?>^«^^:Oi!ji«^2) 

3~2.6(m. IB). 2.9~3.4(n, 5H).3.3(s. 3H). 3.8(s, [0 10 0] 

6H). 3.8-4.2(01. IH). 6.3~6.6(l. IH), 6.88(d, J= [^bl6] 
8.6Hz. 2H). 7.2-7.4(in, 2H). * 

Pdz pnz Pnz 

I 4 I 5 I 

PiB Pnz Pnz 



— V>^2 — 



.NHSO2NHB0C 



Pnz Pnz 



8 I 
Pnr 

[0 10 1] (lei) o-^5^;wi: 

(2S.4R) -l-v>-:=.Vn^yi?)Vt^'yl3}Vi^=.}V 
- 4 - 1 H n :^^-> D U 5? >- 2 -*;i'3ji >K;< 5^;i/xx-r 
;i/5 9.44g (0.18 3^;l^) S:i^i'P;i'/<^'>l 5 
0iltC^*>l/, mWT. -2 0'C-ChUX5^;i/75>3 
0.5 ml (1.2 aft) i:il'fb^4'>X;U*-;H 7inl 

0, (2S,4R) -i-p-xhn^>v';w^+v'*;i/3)? 
x;v- 4 ^ >x;v*x;i/:t+5'fc: P U J'^- 2 -*;V3l« 
>iipi5^;i'x;^x;i^7 4. o 5 gs^s. :5£a 
«. 

[0 10 2] NMR a(CDCh) ppm: 2.20~2.42(m. IH). 
2.55~2.85(b, Ifl). 3.07(8. 3©.3.67(s. 1.5H), 3.78 
(s, LOT), 3.80~4.05(m, 2H), 4.53(t, I=7Hz. IH), 
5.06-5. 40 (m. 3H), 7.47(d. J=9Hz, IH), 7.51(d, 1=9 
Hz, IH). 8.23(d. I=9Hz. 2H). 40 
IR v(CHCh) cffi: 1748. 1712. 1608. 

[0 10 3] (X82) h'J5^;i/?^:a-fl: 

hUg^;l'^JP;^7:/3'>3 7. 6 9 g (l.SSfi) Srxh 
7h: Ha77>l 8 Omllc^j&^L. jt^T, OtTeo 
%*9S^t::M-U'^A?Stt!KS}0t4. 7 3g (l.saS) 
SlP^t. Sfl-pl^tt^i-rs. RiSSStC (2S.4R) - 
1 - p -X h □'^>v';i/:t=^^->*;P3l?x;w 4 ^ >x;P 
jjsx;v:t=¥->hrD u 2 jl'3j^>K^f^;i'X;^x;i' 
3 6.5 8 g (90.95U*;W 05^ 1 HD^^^ 

(1 8 0ml) g?at&o'CTat*?L?a:*t6iin;i, 6 0t:T so 



— - 4AvJfflSC)2NH2 
9 I 

Pnz 

(h;VX> : i^Kxf^;P=9 : 1~4 : 
1) •rffl®-r?)C:i{c<l;D, (2S. 4S) -i-p-xh 

>-2-*;i/#>8pi9^;wxxx;>2 s. 4 8 gs#«. 

1R$: 4 8. 196. 

[0 1 0 4] NMR (5(CDCh) ppm: 1.63~2.35(m. 2H), 
2.68~3.50(m. 3H). 3.60(s, 1.5H). 3.72(s. 1.5H). 
4.02~4.15(m, IH). 4.95~5.28(b. 2H), 7.10~7.52 
(m, 17H). 8.17(d, J=9Hz. IH), 8.24(d. I=9Hz. IH). 
IR v(CHCl3) cr': 1747, 1704, 1607. 

[0 10 5] (XS3) ^g^D-;Ht; 

(2S.4S) -l-p-XhD'<>i?;|.*=^5/*;i.3j<X)l' 
-4- h ij ^;i,^:^tfa U s;>- 2 -:^7Jl/5i?>BI;^5^;pxx 
xjWSg (9.0 15>J^;W <&T-h7t HPy'^^l 
8 0mif::^*^U 3!Kf&m*i^T. *5S{bJh':?^:>-h'J'>A 
2.3g (i.4S») ox^/-;vjsactififl:Uf^!>A 

2. 7 6 g (1. 5a» 07-h9t Hn79>' (6 Oa 

1) mt^MTL. mmjajt-rs, sisjs** 

7K-S^llx5^;Ujg-&<g!)(ra^, S^ltx5^;i.Tatll-r-5. 
t), (2 S. 4S) -l-p-XhP'^>i?;U:t+>'*;i.3p 

x;i/-4-h'Jf^;i/?^:tfcfD'J>^>-2-pt^/-;n 5. 

9gS#-5. W: 6 5.9%. mp. 12 2-1 2 5*0. 
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[0 10 6] NMR a(CDCl3) ppm: 1.32~1.53(n, IH), 
1.90~2. 12(11. IE). 2.65~3.05(in,3H), 3.32~3.84(m, 

3H), 5.08, 5.17(ABq, J=12Hz. 2H). 7.08~7.55(lii, 1 
7H). 8.26((l, I=9Hz. 2H). 
IR v(CHCU) cr^: 3400br. 1681. 1607, 

[0 10 7] (Xg4) ^'^a-)Vf!i^<D:A'»Vit 

(2S. 4S) - l-D--hUK>'J)V:^^i/tl)Vt^=.)V 

(9. 0 1 5 U^;!/) ^i^^U)l^^y5 OtaWzmil^ 
L. - 1 5t;tf^*^Li4*te, h'JX9^;P75>l. 6 SB 
1 (l.SSfi) tmit^^>7s)V^Z.)V0.S5iil (1. 
laS) t^ta^. -1 5~-l 0*CT3 04^Wfll»t- 

>:S^fkx^)V=9 : 1) T*IS-rs;ii:Ca:i9, (2 
s. 4S) -1-P-- hn'<>v';i/:t=^^i/*;i/:i?-;W-4- 
h u tr D u 2 ^ / • ;< 3^ 

>mX7,7-)V4. 8 6 g iR^S : 8 5. 2 
[0 1 0 8] NMR d(CDCh) ppn: 1. eS'^l. 93(11. 12). 

2.00~2.26(ni. IH), 2.68~2.92(iii, 3H). 2.96(s. 3H). 
3.78-3.98(01. IH), 4.16~4.30(m. IH). 4.38~4.52 
(m. IH), S.lKbr s, 2H), 7.08~7.52(in, 17H), 8.24 
(d. J=9Hz. 2H). 

IR v(CBCh) cm-i; 1699. 1606. 

[0 10 9] urns') y^)HS. hMb 

(2 S. 4S) -l-f>--hU^>i^)Vt^>':f3)V^~)V 
- 4 - h U f-)V^t t n U 5? >- 2 - ;< ^ / • / ^ > X 
)V^>mx7.7-}V4.39 g (6.9 35'Jt;W ty^^ 
^W-f 5 F;«jU'^A2. 5 7 g (2aa) 
;i/A75H3 0ml{C^A^t, 7 OlCTei^MJtJfTS. 

A57DvKi^7 7^- (h;Wx>:i^||x?;W T«S 
-r-siitirj:?), (2S.4S) -i-p-xhD^>j?;p 
J'^JpjJ^x;!- 2 -7 ^';W 5 H f'JP- 4 - h 'J ^^JP 
^:ttfaiJv?>3. 1 2gS:#S. W: 64. 3%. 

[0 110] NMR (5(CDCh) ppn: 1. 40~2. SOdi. 2H), 
2.60~3.08(i, 2H). 3.10~3.40(iii,lH), 3.55~4.23(n, 

3H), 4.92, 5.06(AB(l, M2HZ. 30, 7.08~7.50(iD. 1 
7H). 7.60~7.82(in, 4H), 8.10(d, J=9Hz, IH). 8.19 
(d. J=9Hz. IH). 

IR v(OTCh) cnr': 1720. 1701. 1607. 

[0 111] ixme) JSty^vjut 

(2S.4S) -l-p-=:hU^>i^)Vt^'>i3}V^~)V 
0. 4 6 g (15.3 15'J^;W -:^^'n;kp<^'>8 

oinit><^'/-;n 6 0iDitoji«tw»*iU unct 
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H7-:^>-*?P«Jl. 5 3iBl (2^g) Sil0^5. 

a)V:< 9 >&jpiaTCTsm 3 i^M 1 5 '^mmu 
>":7AT«m MffiaKsr-s^tirj:!?, s®o (2 

S. 4S) -i-p-xhn'^>-:7;i'3f-+->;^;;WiKxjk-2- 
75y;^?;i/-4-h>J5";P5^:ttfnUi?>7. 7 1 gS: 
^4. IR* : 9 1 

[0 1 1 2] NMR (5(CDCl3:CD3 0D=2:l) ppm: 1.46-3.7 
10 6(iD, lOH). 5.04. 5.12(ABQ, J=15Hz. 2H). 7.10-7.56 
(m, 17H). 8. 12-8. 30 (m, 2H). 
IR v((aCU) cr': 1695. 1606. 

[0 113] (IS7) N-x;V7r^:-i';i'fb 

(2 S. 4 S) -l-p-XhD'^>'>?;U:t=^^->*;WjJ^XJV 
-2-75/p^5^;U-4-h'J5^;Pg^:thfDiJ>?>4. 7 g 
(8.4 95'J^JW *>>i'D;l'>tiS'>4 SnlfcaSfA^ 

U -7 o'Cirj^^f-s. nmc. v^-f v:/ntJi'xg^ 

)P75>3.4inl (2.3Sa) *5<kt/ 1 M:l{b t h 

^->^3;i'3}^x;i^75/x;i^)J^xjk (^ft^Da;^;!/:^^ 
i^D;k>i^'>««2 iBi&Hn^. 3K*« 

«. saES->>J*y;V:^;9Ai'Dvhif77-<'- (HP 
x> :»8x5^;W T«Sf5J:iCJ:0, (2S,4 

S ) - \-v>-xVuKyV)\-t^-y% 2-1--^ 
h ^i^'^)V^=.)V7 5 y X Jl'*x;P7 ^)V- 4-h 

'jf";i'5":tt:p'j-:^>i. 4 9g&#s. 24 

50 [0 1 1 4] NMR fi(CDCl3) ppm: 1. 40-2. 30(m. ®, 
1.44(s, 9H). 2.60-3.40(111, 5H),3.71-3.95(in, Ifl). 
5.08, 5.13(ABq. J=12Hz. 2H). 6.27(br s, IH), 7.07 
~7.55(m, 17fl), 8.21(d, J=7Hz. IH), 8.26(d. I=7Hz, 
IH). 

IR v((BCl3) cr': 3390. 1737. 1695. 1606, 

[0 115] (ligS) ffiiBoc^b 

(2S,4S) -1-p-xh a^yz^)V:ir^i^i])V^=.)V 
- 2 - t -•^h^'ylJ)Viti~)V7S. J X;i/*XJ|/7 %Ji^ 

g^;^-4-^.IJ^;^5i:^-t^D'Js^>l. 4 e g (2 5U^ 

Jl'2.4inlthU7;W;fn»lt3.9«li:SiinA, ^fiT 
2i^W«*f1-5. E;£:JK»c»Blxg^;i.t3k*t&JnA, 

S,4S) -l-p-XhD'^> '>* ;UjJ? XJI/- 2 - 

x;W7 7 ^r'T ;i'7 5 / 4 - h u tr D U 5^ 

> 1 . 4 g W : »3t^5£S«o 

[0 1 1 6] NMR fi(CDCl3) ppm: 1.43-1.70(m. IH). 
50 2.08~2.30(D, IH). 2.65-3. 50(bi.5E), 3. 74-4.00(ib. 
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IH). 5.03, 5.13(ABq. J=15Hz, 2H). 5.73(br s, IB), 
7.00~7.60(lB, 17H), 8.25(d. I=9HZ, 2H). 
IR v(CHCh) cr^: 3334br. 1688, 1607. 
[0 117] (Xg9) mm\zi:^i^)]^-n'^YKc 
(2S, 4S) -\-x>--=-\-'Ci^yV>)'\/i:^'y)3)]/t^-)\/ 

U>?>6 6 Smg (0. 9 5S'Jt;W Sxh7tKD7 
7>6BlKiS*»U 3kJ^T-eifU-:?>0. 2 5 4iDl (2. 
7Sfi) :feJ;t^«ilffl4 0 Smg (2. 5S*) ^^tJ* 

DJMiJ'>'3iDlt;<:J'y->'I<'3iiili:S:in^, JkJ^TTBfE 
MsO-.. MsO.. 



(15) #M¥5-2 949 7 0 

«::tlcJ:»), (2 s.4S) -i-p-r:hD'<>$?;p:t 
^'yijjV^ZDV- 2 r -(WT 5 / 4 

;V*:/hbfn'J-;7>2 3 3iiig$#5. 1R$: 6 3%. 

[0 118] NMR (5 (CDC Is -CDs OD) ppm: 1.42(t, I=7H 
z. IH). 1.65~1.93(ni. IH). 2.48~2.70(iii, IE). 3.05 
~3.63(n. 4H), 3.93~4.16(i, 2H), 5.22(s, 2B). 7.5 
3(d,J=8Hz. 2H), 8.23(d. I=8Hz, 2®. 
IR v(CHCh) cr^: 3276br. 1692, 1607. 

[0 11 91 {.\iaoi^>mm»<DW^m3: 

[0 120] 

[{bi7] 



10 



I 

Pnz 



I 

Pnz 



MsO«.. ^^°^V— I 



Pnz 



r 

Pnz 



Pnz 



Pnz 



1WSO2NH2 



Pnz 



[0 12 1] (xei) ^^u-Mt 

(2S, 4R) -l-p-=:ho^>P)V-t^z/:)J)l^:=.)V 

;<^)VX7.'r)V7 9.4e (0.19 75'J*;W SX^' 
y-)V3 0 Omltf-h7t Hn77>l 5 Oa\t<omm 

0.4 4g (1.4a*) ^^S-rtJtn^, CCTLS 

T?«<ia"r«;^tc*o> (2s,4r) -i-p-xhn 
> j?;k:t ^ ;V3px;i/- 4 > V 

tfn'J':>>-2-;jt^'/-;V5 1. 9 g«ft5. JR^ : 7 
0%. 

[0 1 2 2] NMR d(CDCh) ppn: 1.93-^2.14(11, IH), 
2.32~2.48(i. IH). 3.06(s, 3H). 3.53~4.28(m, 6H). 
5.26(s, 2H), 7.53(d, J=9Hz. 2H), 8.24(d. J=9Ez. 2 
H). 

IR v((aCls) cr^: 3404, 1698. 1607. 

[0 12 3] (xm2) ^^a-)m^(Dhi^)Vii: 

(2S, 4R) -l-v>-xy-U^>i^)V:i-^i^iJ)l:fs~)V 
JW2 8.8g (7 7$U^JW 2:i?i7njM:J'>l 5 Om 



9. 1 1 g (1. 3 a*) , hUX?JVy5>l 0. 4inl 
(l.saS) . ^i:XSV:^^)V7^/\f.^)'J>0.9A 

g (o.ias) ^jn;^. 2 5"CT7itw«*^r^. s 

T-SiitfcJ;?), (2S.4R) -l-p-xhn/>^>';>;i' 
:t-+'>*;V3Kx;i/-4-;)(^' >:x;i'3!^x;p:j-=l^'>lfD U 
>'-2-^^y-;i/ • p-i>;px>x;Pd^>Kxxx;V3 

7. 7 g*#^, iR^ : 9 3%, 
[0 12 4] NMR a(CDCh) ppm: 2. 20~2. 50(m. IH), 
2.44(s, 3H). 3.05(s, 3E), 3.45-^4.60(11, 5H), 5.18 
(s, 2H), 5.26(br s, IH), 7.34(d. J=8Hz. 2H). 7.50 
(d. I=8Hz, 2H), 7.75(d, I=8H2. 2H), 8.23(d, I=8Hz, 
40 2H). 

IR v(CHCh) cr': 1700. 1599. 

[0 12 5] cres) 7i';W5Hfl: 
(2 s. 4R) -i-p-xhD^>>^;i^:t=^^->:*;;Wjj^xjl' 
-4-;<^'>';^Jl'X|^XJV:e-^5/trD g 2-^5'y-;> 
• p-h;l'X>X;V4;>KXXxJV2 5 g (4 7. 35U 
H^'J-^Al 7. 5 2 g (2^3) 
tSii^^^'JUjJ^jPATS H2 5 OniIt{i'&b> 6 0t:T 

50 «(EKTif:^->«:7AT«m «JEEJ8«"r5. Sit 
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J-)V'Qm^^t^:it\Z^r)^ (2S,4R)- 

i-p--hD^>$^;i/;t+v'*;i'jH-;u-2-7^';U'f5 

H ^ JWjJx - -> t; n rj J? > 1 8 . 
7 6gS#-&. itX*: 7 9X. BP. 1 2 1~1 2 3'C. 

[0 12 6] NMR 6(CDCh) ppn: 2. 03~2. 60(in. 2H), 
3.02(s, 3H)„ 3.50~4.15(m, 4H).4.40~4,63(id. 11). 
5.10, 5.29(ABa. J=15Hz. 2H), 5.10~5.30(in, IH), 7. 
46(d, I=9Hz. IH). 7.57(d, J=9Hz, IE), 7.63-7.88 
(ni. 4H), 8.20(d, J=9Hz, 2H) 
IR v(CHCh) cnri: 1773, 1715, 1605o 

CO 1 2 7] (IS 4) T't^jV^^Vc 

(2S, 4R) -l-i>--hu^y'J)V-^'^'yi3)Vi^=-)V 

- 2 - 7 3' ;w 5 h' ^ 4 >x J^I^x;^:t + -> tr 

D ij 1 0 g ( 1 9 . 8 8 2 U U 
'>A4.5 4g (2^3) i:SJ7pl5";U3t;;PA75 H6 

0Bit»5i^u 6 ot:T3i^m««5-r5. sisjat^Jic* 
2ooiiiiKa^. «ffflfj?&atm-rs, etis*i^six5^;p 

> : B^ttX^^JW TffiffifSlltfCJrD, (2S.4 
S) -i-p-=:.hu^>i?)Vt^i^:^)V:^^=:)V-2-yf^ 
^ H ;< 4 -T-fef';!/^^:*- fcfnU5^>8.7g£ 
#5. tm: 9 036. 

[0 12 8] NMR ^(CDCh) ppn: 1. 65~1. 97(m, IH), 
2.47~2.67(b, IH). 3.24~3.34(q,lH). 3.73~4.24(b, 

4H), 4. 30~4. 54(111. IH), 5.02(dd. I=14Hz, J=7Hz. 1 
H),5.20(d, J=14Hz, IH), 7.42(d, J=9Hz. IH), 7.45 
(d. J=9Hz, IH), 7.60~8.86(in. 4H), 8.17(d. J=9Hz, 
2H). 

IR v(CHCh) cm-^: 1773, 1714, 1605, 
[0129] ixm 5 ) K73"J ;P • li51T-fe5^;Wfc 
(2S,4S) -l-p-=:hi:i^>i^)Vt^i^tl)Vts=.)V 

- 2 - 7 ^' ;W 5 H / 4 -7-fe?;V5":t t D U 5? > 
4. 9 2 g (10. 1 85'J^;i') ^i>{'a)V:;f'^>l 5 

*)fPi^l. 5 ami (3SS) ^m^. mULTPi/ajl 



10 



20 



30 



BO- 



«E«t6f«iItt<tO, as® (2S.4S) -1 
-P-- h u^>i^}]/ii:^'yfs)V^:z)]/-2-7^J :^^)\' 
-4-pt;i/*:/ht:DUy>3. 3g*#S. JRsp:^a 
M. 

[0 1 3 0] NMR a(CDCl3) ppm: 1.63'>'1.9D(]ii, IH), 
2.48~2.68(m, IH), 2.86~3.43(id,4B), 3.65M.23(i, 

2H), 5.22(s, 2H), 7.52(d, J=9Hz, 2H). 8.23(d, J=9 
Hz,2H). 

CO 1 3 1] (ISO) N-;^;i/7r^'f;Plb 

aiSO (2S,4S) - l-V>-=.VU^>'J)V^^l^lJ)V 

4? x;i.- 2 - r 5 y ^ 4 - ju* y h tf P u > 3 . 

3 g (10.1 85'J€:;l') $>>i7D;P;*^>l 0 Oml 
C^A^U -7 8'CT?b'JX5^;i^75>2. 8 4ml (2. 
2aS) i:h'J-J<^;l^i'PD->7>3, 1 2b1 (2,2S 

m> t^my-r^, lo^mmn^. h'jx5^;i.75> 

4.2 5ml OSfi) lMmx;U7r^'r>'l'S^ 
tfi;i7DD;pt^>|§tR2 5ml (2.5aS) tSjBTT 

2 0d!^n}Km £j£;»c&^%ie-?Ki£^L, 3& 

IN^IKl 0mlt>(:S'/-)P3 Omli:5£l)n;i> SfiTS 

o^f^mwt^, Km.^ii^mu wM-r^f^i^oAr 
Yif^y>(- (h;vx>:»Kx^;w T«$i-r«iia: 

(2S,4S) -l-p-xhD/>?>>;;i.:t^'>* 
;i/^x;i/- 2 7 r ^-f ^PT s / ^ 4 :^ 

htfP'J>7>2. 6 5g*#S. 6 6. 7%. 

[0 13 2] NMR 6 (CDCIs-CDjOD) ppm: 1.42(t. I=7H 
I. IH). 1.65~1.93(m, IH), 2.48~2.70(ni, IH), 3.05 
~3.63(m, 4H), 3.93~4.16(m, 2H). 5.22(s. 2H). 7.5 
3(d.)=8Hz, 2H), 8.23(d, I=8Hz, 2H). 
IR v(CHCh) crM 3276br. 1692. 1607. 

[0 13 3] i\iw)v>mm-<DmtmA^ 

[0 134] 
[ibl 8] 



MsO- 



^T?XX)0] 



l»e 3 



Boc 



Boc 



MsO.. 



MsO.., 



MsO>. 



Boc 



Boc 



Boc 

[0 135] crei) Bocfl: 



Boc 



I 'I O I 



.I^.Js^NHS02NH2 

I 

Boc Boc 

50 h5>X-4-t HD+5/-L-:/nU>5 0gS*3 0 0 
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alt t-zf^ j-jvi 0 o^\t(Dmm\zfSkmL. ^k* 

m±h')K^A3 2,3g, v'^ig>'-t-:/?^;H 0 4g 

0> h7>x-i-t-:/h+>'*;P3}?r:;v-4-t Hd:^' 
->-L-:^n 'J > 8 2 . 9 g MfiilgSi. iR^ : 9 

4%. mp. 1 2 6~1 2 8'C. 
[0 1 3 6] NMR fiCCDCh) ppm: 1.43. 1.46(2Xs, 9 
H), 1.95~2,36(a, W. 3.36~3.6(in, 2H). 4.23-4.4 
4(in, 2H). 

IR v((aCh) cm-i: 3360, 1735, 1656. 
7Citf5)-«f :CiaHi»N05tL.TtHHt C, 51.94; H, 7.41; 
N. 6.06. 

C, 51.65; H, 7.38; N. 5.99, 
[0 13 7] (Xe2) ;>(v';Wk*«tlXp(5^;i'XX7^;l' 

-:7^nU>8. 5 gSxh5t:HD77>l 1 OmHcS-i^ 
I/, -3 0'C-ChUX5';i'75>l 2. 8iQl(i:*l^ti;<^' 
>X;l/^x;i'6. 2 7inli:SrJn;i, I^ST 3 0 ^i-W«*^ 
•rs. h'Jxg^;P75>5. 1 Smlt^C^'y- 

;V 3 0 ml t ^Sln^T 3 0 'Hmtm-^. K^mz 1 
K3 7inl*»;i, »Kx^;i.-eJitia-r5. 

jvx>-5?ix— r;i.-pSiga-r5i:i:Jc4;D> (2 
s,4R) -i-t-:/h^=^->*jp3px;i-4-p(3'>x;i^Ji^ 

9. 1 6 g*#*. ^fiitlA. iR* : 7 7X. DP. 8 6~ 

8 IX,, 

[0 13 8] NMR 6(CDC1j) ppm: 1.42, 1.47, 1.50(3 
Xs. 9H), 2.19~2.35(iii, IH). 2.48~2. 75(ni, IH), 3. 
06, 3.07, 3.26(3Xs, 3H), 3.59~4.12(m, 5H), 4.35 
~4.60(in, IH), 5.18~5.32(m, IH). 
IR v(CHCl!) cr*: 1748, 1698, 

[0 1 3 91 (xes) ;t^D-;Wb 

(2S,4R) -\- \.-^V^'^-)i}Vi^X)\^-^-i^9y7. 

JVS. 1 1 g&7^h7t Fa77>4 9mlCS*>b, J!K 
fSr^M^T, *3^<t:j^'>lg:>-h'J':?A2.3 6gt^^'y 
-Jl'2 Oinlt*llD>L. ^iaT2 55^Mt6 0"CT2 

g|SS5f|!lX— X— rJl/TS iHSSrs C tlC J; 



(17) «*M¥5-2 949 7 0 

0, (2S,4R) -l-t-:/h + ->*Jl'3}^x;i^4-;>t:$' 

>;^;^J^^x;^;^-*->fcfDIJi;>-2-^^'y-;^5. 9 6 
g ^#5. SSfiiiea. : 8 0%. mp. 9 5 ~ 9 6 

•c. 

[0 14 0] NMR (5(CDCh) ppm: 1.48(s. 9H), 1.78~ 
2.02(m, IH), 2.3~2.48(n, IE), 3.05(s. 3H), 3.5~ 
3.65(m. 2H), 3.65~4.0(m, 2H). 4.03~4.25(m, 11), 
5.2(s. IB) 

IR V (CHCh) cr' : 3460, 1680, 

10 [0 14 1] (ig4) 

(2S,4R) -i-t-yh^>'*JW3i^x;i-4-^^>x 
;i'7r;-;i':f^->lfDiJv'>-2-^C^'y-;H 2. OgS 
v'^n;v^^>i 8 0iDiK}§*^b. )KJ^«tfiT, h'Jx 
^JV75>6. 2 SmU Jlibp- h>'UX>x;V3}>x;l/8. 
5 2 g *5iatN, N->?p^ 5"Jk7 5yi;Ui?>993DigS: 
IB^Jn^t, 3 l^fflJDJRSSirrS. SJC h U X5^Jl'75 > 
0. 5 7mltffiftp-hJUX>X;V3^x;i/7 7 Smgt^&ii 

0. (2 S, 4R) -l-t-:/h^->*;i'4?x;i/-4-;<:S' 
>X;i/*Xjl/:t+v'trD'J>'>-2-;)(3'/-;i/-p-h 
;i/X>'X;l<'Jj^>KXXxJH 6. 8 g*#S, W : 9 

2%. mp. 6 5~6 et:. 

[0 14 2] NMR 5(CDCl3) ppm: 1.42(s. 9H), 2.15~ 
2.55(m, 2H), 2.45(s, 3H), 3.03(s, 3H), 3.3'-4.5(m, 
5H), 5.1~5.25(m, IH), 7.35(d, J=8.0Hz, 2H), 7.76 
(d,J=8.0Hz, 2B). 
30 IR v(CHCl3) cr': 1693. 

[0 14 3] (XS5) 7i5'JK5H{fc; 

(2S,4R) -l-t-:/h+>'*Jl'3pXJl/-4-^^'>X 

>7,}V^>ikX7.'r}V2 0. 7 8 g Si'p^5^;l/3};;l'A7 
3 H2 0 Omlfd^Ti^b, 7^;P-1'5 H^U-j^Ag. 6 1 
g&iD;^, 7 0"CT3ll#MJt«if ^. RjSffl^S*-t^B6 
X'^)Vmmzm<. WttSS^J-iSU. ^&*S6fl;:?-hU':7 
A*»«f*J;)yf*TJSJ*ci5fejS»U, h'J^/ATlEia 

^, «ffi«is-r5. S)S*5%^*->'j*y;u*7Ai7 

40 DT hi^^^-^-TttSfSCltHJ;?), (2S,4 

R) -i-t-:/h^i/*;V3|?x;v-2-7^';H'5 hV5^ 
;i'-4-;)ti'>;^;i'jfcxji/:t=^$^bfDij-:?>i 1. 1 7 g 

IR^ : 6 0 %, *Sfi?aiKt», NMR (5 (CDCU) 
ppm: 1.33, 1.42(2Xs, 9H), 2.0~2.55(m, 2H), 3.02 
(s,3H), 3.4~4.6(m, 5H), 5.15~5.3(m, Ifl), 7.6~7. 
95(b, 4H). 

IR v(CHCh) cr>: 1775. 1716. 1693, 
[0144] (Ig 6 ) 7-fe?;l'5":t{b 
(2S, 4R) -l-t-':fh^->:)J)V^~)V-2-7df)V^ 

SO 5 H>^?;P-4->(^'>;;^jpjj^x;i/:t+'>i;agi;>3 g 
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t7 A 1 . 6 5 g ^m^. 6 O'er 3 . 5 ^MJS^T'S. R 

>2.12g*flJ5, JR*: 7 4X. m&'yOy'f. 

[0 14 5] NMR fiCCDCh) ppm: 1.30, 1.39(2Xs, 9 
H), 1.6~2.0(iii, IH), 2.34(s. 3H),2.4~2.67(iii, IH). 

3.15~3.3(m, Ifl), 3.65~4.55(oi. 5H), 7.6~8.0(iii, 
4H). 

IR v((ICU) Cff*: 1774, 1715, I6880 
[0146] (XS 7 ) jK7 ^ 'J J:t^)ia7-fef^Jl'ft 
(2S,4S) -l-t--/h^-yt))V^~)V-2-7i')V-( 
5 H;'^?;W4-7-fe5^;l'5':tlfDU>^>8. 5 8 g*, 
i^i7U)VM^>2 6mlt^^/—)Vl 2 9inltOjg«U: 
t H9i?>-*?n!fe4. 1 Imism, 2^M 

Jiticio, ffiUcD (2S,4S) -i-t-:^h+->*;i' 
2 - 7 5 y ^"^l'- 4 - >^ :/ n u > 4 . 
1 g&^l^. llfi->p>y:^. 



54 



* [0 14 7] (IS8) x;V7r^^;wt: 

as® (2S,4S) -l-t-:/mr->*;VJt^->'l^2-7 
^/^^}V-4-;^)Vtl':/h}iaVi^>4. 1 gSJ^i'D 
;M^'>2 5 OmlfctSd^t. S«a«Ef-7 QlC-ChU 
X5';V75>8. 8 7mia:hU;»^?;Pi^CiDv'7>6. 7 
3iDlt?&m, impM4 0^i-mJtm h'Jx5^;I.75 
>8.8 7mli:, lMmt7.)V7 T=e-( )V^^tiPi;n 

D;>t^'>»fflt6 4Bit«jDA. miBiat#i-*. RJSIK 

{r^&^ie?£jD^. lNill|2 1mlt>( 

7 7^'-Tffl©-r^3:tlc:J:D, (2S,4S)-l-t- 
:^ h+~>:*jjp3j^r:;w- 2 -f Jl'7S y ;<9'J^- 
4-;)^J^*7'hl^a'J>^>4. 5 7 gS#-5. JR$: 6 9 

[0 1 4 8] NMR fi(CDCh) ppn: 1.46(s, 9H), 1.5~ 
1.8(iD, IH). 1.71(d, J=6.6Hz. 1H),2.5~2.67(|D, IH), 
3.0~3.46(Bi, 4H). 3.85~4.2(iB, 2H). 4.6(br s, 2 
;JS a? H). 

IR v(CHCls) cr^: 3420, 3340, 3270, 1679. 

[0 14 9] (.}iai)z^>9im^<D9mm5'i 

[0 15 0] 
litl 9] 



MsO- 



UsO. 



Pinz 



I 

Pre 



Pnz 



r 
I 

Adz 



I 

PfflZ 




>2NH2 



I 



Pdqz 

CO 1 5 1] (xei) ;^g^n--;Wls 

(2 S, 4R) -l-p->i H+->'^>>?;l':t^->*;W3pr: 

4 - ^ ^ >x;i'*:n;i.:t+ tr o U >- 2 )Vt^ y 40 
Wt;^9-}VXX'r)V7 9. 4e (2 0 5 5U*Jl') Sxh 

\zm^U m^T. *^{bi^'?Sg:J-h'J':7Al4g<£Sc 

Ht^j-itTiDA, mm.x4mmmwt^, s^fstsss 

1 : 2) TWKf S2:i:CJ:D, (2S,4R) -1-p- 50 



)Vt^'y}ftiUP>-2-^^/-)V5 8. 7 g*»*, 
W : 8 1 . 7 36. 

[0 1 5 2] NMR 0 (CDCh) ppn : 1.8~2.2(o, IH), 
2.3'^2.5(ni, IH), 3.01(s, 3H), 3.57(d. I=4.4Hz, 1 

H), 3.64(d. 1=4. 4Hz, IB), 3.81(s, 3H), 3.82~4.3 
(m, 3H),5.09(s, 2H), 5.21(br s, IH), 6.89(d, J=8.8 
Hz, 2H), 7.31(d, J=8.8Hz, 2H). 

CO 1 5 3] (IS2) b'yJVit 

(2 S, 4R) -1-p-;* h^'y^yi^Jlt^-y^JV^c 

4 - / ^ >x Jk*:x;u:t^'> tf n 'J 2 --1* 
/-)P8.7g (24.25U^;W ^i^i7a)V:A^>S 
OidIC»j6>U hUxg^;i'7S>4. 0 Sml, i>-h)V 
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x>:^;i'7l^n;v^D>j H5. o 8 g^i:z^4-':^;f^f)V7 

5 y tf u >>> 1 4 siDg^jpA. mm.r~m^wr^. r 

yy^- (h)VX>:^mx^)V=l : 1) TittSfS 
e:tCii5> (2 S. 4R) -1-p-^ h+v'^>>?;U:t 

-2-:^i'/-)V' p-hJPX>XJ>*>KxX5=-)H 1. 
7 5gS:#5. IR5^: 9 5%. 

[0 15 4] NMR (5(CDCls) ppm: 2.2~2.5(m). 2.44 10 
(s, 3fl), 2.98(s. 3H), 3.4~3.6(in,2H), 3.82(s, 3H), 

3.8~4.6(ii), 5.03. 4.95(ABa, J=12Hz, 2H). 5.2(br 
s, IH), 6.89(d. J=8.6Hz, 2H), 7.18~7.4(id, «), 7. 

6~7.8(iD, 2H). 

IR v(CHCls) cr': 1698. 1612. 

[0 I 5 51 (183) yi^jv^s. Hfl: 

(2S.4R)-l-p-;t h^i^Oi^Vt^^'^iJJV^::- 
JP- 4 ^' >'X;i/:t;r:;W:t+5/ fcf D g 2 ^ y - 
;V. p-h;i/X>;^;k*>KxXx;P6. 3 5g (12. 
2 7 5 U ^z^^f^'^JV^JVATS. H 6 OmIfcfilA> 20 
U 7^';W5H*U'>A2. 7gS10A, 7 01CT4 

itMa«i-r^. sj«;fR*5k*tctte i^i6x5^;i'-ctttii 
vJ^^u-^Yifvy^- (h;vx>:»Kx^;>=2 : 

1) T*IS-r?):ittCil3. (2S,4R) -1-p-^h 

^r->-2-73';W5 h';*?';l'fc:n'J>?>4. 6 5 g*# 
: 7 7 . 5 %. 

[0 15 6] NMR (5(CDCl3) ppm: 2~2.3(m. IH), 2.4 5<? 
~2.6(ni, IE). 2.95, 2.97(2Xs. 3B). 3.43~4.2(iD, 5 
H), 3.80(s, 3H). C5.01(s)+5.07. 4.96(ABq. 12. 2H 
z), 210 , 5.13~5.3(i, IH). 
IR v(fflCh) cm-': 1774, 1716, 1613. 

[0 15 7] (Ig4) T-^=^)V=}'ir^ 

(2 S, 4R) -1-p-^ h+->'^>v';W:i-+->*>/Wi}^X 
}V-A-:^9 >7.)Vit^=.}V-^^i/- 2 -y^)V^ 5 H bf D U 
-:^>4.0g (8.19 5U*>»W ^'J^'f')Vi^)Vl>,72. 
H4 0niHc^*>L, 5':tB^K;^/U':7A2. 1 gSJnA, 

6 0 t:T? 3 n^m^t^. s^Sfflt&B^Kxg^;VT#fi -«? 
ifcjiRa. sffijittf*. s«?£->'j*y;i^*5A^?nv 

Vifyy^- (h;i/X>:»B6x5^Jl/=2 : 1) 
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r-SHtlCtD. (2S,4S) -l-p->< 
;P*+v'*;P4^xJI^4-7'fef^;i/9"^-2-73';K 5 H 
^=^)V)iu U 3 . 2 g IR* : 7 8 
[0 1 5 8] NMR 6(CDCls) ppm: 1.7~1.9(ni. IH). 2. 
4~2.7(iii, IH), 3.21, 3.26(2Xd,J=7Hz. 2H), 3.8(s, 
3H), 3.7~4.2(ni), 4.2~4.5(iD, IH), (4. 95 (s) +5.0 
4. 4.83(ABa. J=12Bz). 2E) . 6.83(d. J=7.6Hz. 2H). 
7.18~7.3(iii, 2B), 7.6~7.9(iD, 4H). 
IR v((lCl3) cr»: 1773. 1714. 

[0159] (ig 5 ) nrii^Mt -ny^o • 
(2 s, 4 s) -i-p-;)i ^=1^->'<>i?;^3^=^^->*;^3^?x 

)V- 4 -7-fe5';l'9^:t- 2-y^')V-( ^V^'^)V\iW)=jy 
4.3g (9.185U^;W S>?i7D;M:J'>-l 3ml:fc 
cfctKp<3'y-;P6 5iiil©jgjlSfc^75^L-. t H7>'>-* 
^4^1. 7 8dI.;&2IDA, 4l#miDi!ftj|»Et-«. 

'>C7A-Cffij*Si. «ffiSifig-r5. fe^Dt (2S.4 

s) -1-p-/ ^+->'^>';7J^:t^'>'*;^3^?x;^-4-p^ 
h-2-75 y /^JHf d u >'>s^tyS«Cv'i' 

□)W;<3'>1 0 Offll^init, -7 8*CTh'JX5^;i.75 
>2. 6 3g(J:*lft;h'J;)<9";i<">U;i/2.4inli:<6ini>t. 
2 0»m«t«i-r.5. S««thUX?;i'75>2. 6 3b 

li, ium.^7.)Vyr=^^)V^'^t5i?i;u}V^9>^ 
jatl 6. SmltSlin;^, 2 0 ^)-M}t#-r5. 
ilKTi!fe#L, lNJgK9iDli:p<:5'/-JU2 0nl<hS:Jn 

SgES:i^U*y>lV:<3^Ai?nThi^77^'- (h;i/ 
x> : »Kx5^;l.= 1 : 2) "CfifSSt-S tfcj; 0, 
(2 s, 4 s) -1-p-pi h=^^->'^>i^;P:i-^->':^;;wjj^x 

U>?>2. 7 1 gS#^, W: 7 8. 6%, 
[0 1 6 0] NMR (5(CDCU) ppm: 1.6~2.0(m. 2H), 2. 

4~2.7(iD. IH), 3.1~3.8(m. 4H).3.81(s. 3H). 3.9~ 

4.2(0. 2H). 4.6~5.0(B. 2H). 5.04(s. 2H). 5.97(bs. 
IH). 6.89(d. 1=8. 6Hz. 2H), 7.30(d. 1=8. 6Hz. 2H). 

IR v(CHCl3) crM 3668. 3424. 1683. 

[0 16 1] (.}dw)z^>mmn^<D9mm: 

[0 16 2] 
[ik2 0] 
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HO* 



HO.. 



Pnz 



Pnz 



HO". 



Pinz 



38 

3- 1 ^ 

4- 1 



HO. 



*"* . 4_3 1 



Pmz 



N3 



4-H 

4-2 

4-3J 



PnE 



NPrc - urt 



r 



I 

[0 16 3] (Xigl) ^'^U-JVit 

-tHniJ='5/7'DU>l 0 5. 5g (3 5 7.5 5'Jt a? 
M ^Th7kHD77>l h;HCS*»t, -3 0 
'CT?hUx?;i/7S>5 4. 8ml^&Dn;t, ^DD^Kx 
5^;P3 5. OmlSjaT^. 2 0^)-MjSI'^i-5. SlSSKK 
*«fl:*'>3)l±hU'>A3 3. 2 5 g®* (1 2 0ml) 
»«S-1 5 — StJCDMTMTLm «ffiKt?+» 

fciO. (2S.4R) -l-p-;< b=^i/'^>-:^;l':t*5' 
* )V^=:)V- 4 - 1 H D ^r-> fcf n JJ >? >- 2 / 

[0 16 4] NMR (5(CDCl3) ppm: 1.6-1. 8(id, Ifl). 1. 
95~2.2(m, IH). 3.4~3.8(iii. 4H),3.8(s, 3H), 4.0~ 
4.3(0, IH). 4.37(br s. IH). 5.07(s, 2fl), 6.88(d. J 
=8.8Hz. 2H), 7.30(d, J=8.8Hz. 2H), 

[0 16 5] (Xm2) h'yJlit 

(2 S. 4 R) -l-p-)f^ h^'>^>i>)\^:^^'y:)3)Vts- 
Jl/-4-t:Hn*'>i;nU5^>-2-;<^/-;P6 4g (2 
2 7.6 5'J^;W *t;Ui^>3 5 OmUrSd^b, mt 
h->;V4 8 g^Jn^. 4I^M^®T}tJ^-r-5. K^EJSE* 

»Kx?;uT?attiT^. aaia**. 

7 A D T h if 7 7 -TSfST 5 ;i t ic J: 0 , 

(2 S, 4R) -1-P-;* h*v''^>>?>lU:t+->*;W^X 
4 - k h* n + -> tf n U >- 2 - ;^ iS' / - • p - h ;V 
X>7.)Vti>mx.7.7-}V6 0 gS^S. 

[0 16 6] NMR (5(CDCh) ppm: 2.0~2.4(in, 2H). 2. 
44(s. 3H). 3.3~3.7(ni, 2H). 3.82(s, 3H). 3.9~4.6 
(m, 4H), 4.8~5.1(in. 2H), 6.88(d. J=8.6H2. 2H). 7. 
2~7.4(iD, 4H), 7. 6-7. 8 (m, 2H). 5<7 



I' 

[!^1^NHS02NH2 



I 

Pdz 



4J^V'.<WS02NH2 



■jlHS02NH2 



Pnz 



IR vCCHCh) cr»: 3446. 1693. 
[0 16 7] 

(xe3) T5ymm»(omm (-NProc=7j^H) 

1. (2S,4R) -l-p-^h^'y^>z^)V:t=¥'>i3J]/ 
#x;i/-4-t ]fu^>'};av Vy-2-is9 J-)]/ • p- 
h;i/x>x;w*>Kx;^'5^;v8. 7 g (2D^ij*;0 

5^<»I/3^;PA75 H 6 Onl h 'J A7 
$^H1.5 6gO* (6il) mSt.-^%K. SO'CT-tt 

S, 4R) - 1-p-/ h+v^^^^S^Jl/it^J/^jl/JH-JV- 
4-t H 2 -7$^ H;<5^;Hfa U 5, 6 g 

JR* : 9 2 %, 
[0 16 8] NMR a (CDCI3) ppm: 1.95~2.1(n, 2H), 
3.2-3.8(n. 3E), 3.81(s, 3H), 3.83-4.6(b, 311). 5. 
07 (s, 2H), 6.89(d, J=8.8Hz, 2H). 7.31(d, 1=8. 8Hz. 
2H). 

IR v(CHCU) cr»: 3420. 2100, 1689. 
[0 16 9] 2. #&n& (2S,4R) -l-p->th* 

> J/ jt; Jp:«?x;i/- 4 - 1 H n + 2 -7 >^ H 
;<?=-;nfD 5. 5 7 g (i 8. 1 8 5U^;w 

^y-Jl/3 OnHC^A^L, 5?«/l7i7>>A^Kl5 6 Omg 
i:=^i|l7>*X'?A2. Sg&JP^, 4 5'CT2l^fBJfi 
#fS. SJiSacl:5'i?D;M3'>5 0mlSm> ttttS 

x-x;WTttM>-r«.::tCJ; 
D, (2S. 4R) -l-p-^^h^v-^VS^JV^i-^^i/^JV 
#XJl-4-t FD:^r>'-2-75 / J)<5^;l't:DU • 
Kli4. 2 8 g?&#?.. iR!^: 7 296. 

[0 17 0] NMR d(CDCl3-CDs0D) ppm: 1.6~1.82(m. 
IH), 2.1~2.3(m, IH), 2.7~3.7(m. 4H), 3.81(s, 3 
H), 4.1-4.4(11, 2H), 5.04(8, 2H), 6.88(d, 1=8. 8Hz. 
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2H),7.28(d, 1=8. 8Hz, 2H). 8.47(s, IH). 
IR v(CHCh) cm-i: 3678. 3412. 1678, 1602. 

[0171] (le 4 ) 7 5 y mR¥^<r>mw&^xmy 

1. (2S.4R) -l-v-^h^'>^>9)i^^'¥>'tl)V 

h;i'X>x;i/3^>Kxx5";i'2 4 g (ss.iiU^ 

M <£i?;>t5F;Pjf5;VA75 H2 0 ObUCSA^U 7^';P 
5 H*'J^7A 1 5. 3 g?£JJD^. 8 0t:T4I^MJtJ!f 

X> :mmx9)V=l : 2) T^iS-rSJltlCit), 
(2 S, 4R) -1-p-;* h+v"^>>?;l':t+->:^;l'4^X 
4 - 1 H □ ^ 2 - 7 ;k 5 H D U X > 1 

8. Ig^^S. 8 09(;. 
[0 1 7 2] NMR (5(CDCh) ppm: 1.9~2,2(id. 2H), 3. 
4~4.05(m, 5H), 3.80(s, 3H). 4.3~4.6(m. 2H), 4.8 
~5.1(in, 2ffl. 6.83(d, J=8.2Hz. 2H), 7.25(d, I=8.2H 
z. 2B). 7.6~7.9(ni. 4B). 
IR v(CHCU) cr^: 3458, 1773, 1712, 
[0173] 2. (2S,4R) -l-p-;<h^'>'^>>? 
}V't=^>'lJ)V-^~}l-4-\i FD+v'-2-7^';W$ 
5';H:fnU>?>5. 1 3 g (1 2. S^'J^JW S:>?i'D 
;M:J'>1 5ml^:;>^^/-;^5 ObI tCDSIStfcSg*»U 
t H7>'>-*fD«ill. OinlSrJn^> 2^MJn3^a8iEL 

^mm. Mffi«i8-r5^tcj:D, (2s,4r) -i- 

[0 1 7 41 3. ±8aaii&S?i^a;M^>7 OmHC« 
-7 0rT?hUxg=-JP75>4. 6inli:«'ft;h'J 
5^JI/-> ij ;P 3 . 7 ml t & JD^, 2 0 ^^MJtJ#^, h U 
X5=-;V75>5. Smlt IMifi'ftXJU^T^'f-'KOv'i' 

a;i/>i^>S«t3 4Bii:*inA, i 5 i)-M«#-r-5. S 
;S«t&f&^fiBn?ffi#u ;t^>/-;i/5 Oml&iin^, 

tCJ;»3, a»© (2S,4R) -l-v-:f'V^'y^>V 
;^:t=^^->* Jnj^x;i.-4 - 1 H n+->- 2 r 
75 y ;<5";Hfn U v'^ 3 . 9 6 g 
[0 17 5] NMR (SCCDCU) Ppm: 1.8~2.25(d. 2H), 3 
~4.5(b, 7H), 3.79(s, 3H), 5.03(s, 2H). 5.2~5.8 
(m, 2H), 6.08(br s, IH), 6.87(d. I=8.8Hz. 2H), 7.2 
9(d, 1=8. 8Hz, 2H). 
IR v(CHCl3) cm-': 3456, 1689. 

[0 17 6] ass) ;*'>;wb so 
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xe4T#6n:/s:!iaiao (2s.4r) -i-p-/h=^^-> 
*'f;i'75y><9';i/tfnij>?>i. 8 g (ssutJW 

*i;i'P;i/.?l^>2 0BlC»A>U -7 0'CT?hUX5^ 
;V75>0. 7 7mltiSft;y3'>X;l':i^x;l'0. 3 ginlt 

( 2 S . 4 R) - 1 -p-^ V^'y^>i?)V-t^'yiJ}Vi!^=- 

yy5=-;utfD'jv'>2. 2 6 g*f#^, 

[0 1 7 7] NMR d(CDCl3) ppm: 2~2.5(iii, 2H). 2.99 
(s. 3H), 3.0~4.3(B. 5B), 3.79(s, 3H). 4.8~5.3(m, 

3H), 5.05(s, 2H), 5.7~5.85(b, IB), 6.88(d, 1=8.8 
HZ.2H), 7.29(d. J=8.8Hz. 2H). 
IR v(CHCls) cr»: 3606. 3416, 1690. 

[0 17 8] (X86) 7-fef^;i^*^b 

IgS^ff^nfcSSO (2S.4R) -l-p-;lh=^^-> 

-2-X)Vy7'e-i}V75.y ^'3^)i'iiaUi>>2. 2 6 g 
^y;^'^)V^)VA7S. H 1 2Blfc»d^b, 5^:tSfK*U 

C'Ai. 7 gsao^, 6 o-CTBi^mjKjiii-rs. 

)V=l : 2) t!m9tri>z.t\zi:r), (2S.4S)-l 

-p-y h^j"^>>?;i':t+->*;i/!j^x;i'-4-7-fe5^;P5^ 

^-2-7.)Vy7=t-i)V75./^=f')V\iU^)i^>9 7 Img 

[0 1 7 9] NMR a(CDCl9) ppb: 1.8(br s, IE), 2.33 
(s, 3H). 2.4~2.7(m, IH), 3.1~3.5(m). 3.81(s, 3 
©, 3.9-4.2(0, 2H), 5.05(s, 2H). 6.89(d, J=8.8Ez, 

2©,7.30(d, J=8.8Hz. 2H). 
IR v(CBCl3) cr': 3414, 3276, 1688. 

[0 18 0] (IS 7) nrt^Mt 

(2 S, 4 S) -1-p-y V^i/^yi^)V-^^i^l3)Vt^~ 
)V- 4 -7^^)V^:^- 2-x;l/73'^'f;P75y^9';Hf 
niJJ?>9 8 2Bg (2.3 55;i'^;W S> i^i^njp^i 

^'>2Bia:^^'y-;n OBitoDjgjBtcssa^u *?&t 
T. lN*l^^b:^^'J'>-i»2. 8mi*iiD^. iz^mm 

nvhi)'77-i'- {V)\^:l> :^mx.J-)V=\ : 2) T 
«8ir-5Ct{rJ;D. (2S,4S) -1-p-y h^e^'^ 

>i»V't^i^:^)Vt^=.)V-4-:f.)Vti-:fh-2-:^)Vy7'E: 

-f;i'75y.?t^Jl't:DUi^>7 8 3Bg*#-5. JR*: 8 
9 3^. 

[0 18 1] NMR 5(CDCl3) ppm: 1.6~2.0(m, 2H). 2. 
4~2.7(m, IH), 3.1~3.8(m. 4H),3.81(s, 3H), 3.9~ 
4.2(B, 2H), ^e-^S.OCm, 2H), 5.04(s, 2H), 5.97(br 
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(22) i|$li¥5-2 949 70 

41 42 

s, IH), 6.89(d, 1=8. 6Hz. 2H), 7.30(d, 1=8. 6Hz. 2 ♦ [0 18 2] iMW) iPymmoWmi - M 

H). [0183] 

IR v(CHCU) cr': 3668. 3424, 1683. * [^2 1] 

HO.,^ 1 HO.. 2 HO...^ _3_^ 

H H HQ Boc 



Boc Boc Boc 



6 A'^Sy-, Boc, 7 

V — NSO2NH2 ~ 

Boc 



[0 18 4] (XgA- 1) X7.7-)V^ 
>'X-4-tHaj^^>'-D-:/nij>i 6.4 6g (125. 

)K?&T. WC'J-^:=-)V 9. 16 ml (125. 55 'J 

^STS O^W^^Ufc^. 4 Ot:i?4I^Mffi 
»tTS^S3-B:*CtlC<fcr)> (2 R, 4 R) -4-t h' 

S2 5. 7 4 g&#%. : 1 1 3 ^Hgfi. 

[0 1 8 5] NMR 6 (D2O) ppm: 2.3~2.6(ni. 2H), 3.3 
3(s, IH), 3.4~3.5(iD. 2H). 3.84(s. 3H), 4.6~4.7 
(m, 2H). 

IR V (KBr) CI-*: 3320. 2980, 1728. 
[0 18 6] (X8A-2) Bocib 30 
(2 R, 4 R) -4-t HD^->-2-;>l I-:^^->:ft;W;J?-;l/ 
tfD'Jv'>ltKiS2 5. 6 4g (12 55U^;l') 
irp;M^'>l 2 5mlC!8«3-B-, S^»f, *?&T, h 
•JX9';I/75>1 9. 1 Iml (1 3 7. 5 5U^;W SiB 

;P3 4. 1 1 g (15 6. 3 5Ut;W ©>^i^D;M^'> 

1 2 SinllSacSjSSTL, Sia-74 0 5J-ma«iLTS*:3 

^^z.t.\zii^. (2R. 4R) -i-t-::'h^'>j&;i'3j^ 
- 4 - k H n 2 h ;P3j? - ;nf p ij > 

2 6. 8 5g^#^. 8 8%. it^iegii. 40 
[0 1 8 7] NMR 6 (CDCh) ppn: 1.46(d, 1=8. 4Hz. 9 

H). 2.0~2.2(B. IH). 2. 2~2. 5(11.1©, 3.4~3.8(i. 2 

H), 3.79(d, J=3.0Hz, 3H), 4.2~4.5(ni. W. 
IR V (KBr) cm-i; 3460. 1730. 1680. 
[0 18 8] (XSA- 3) ^^'^P-fb 

(2R, 4R) -i-t-:/h^'>*;PtoW4-t Hnj^^ 

2^-2-;< h:^r->*;l'4^r:;Hf P'J v'>9. 8 1 g (4 0 

5U^;W *>?^p;m^>4 9iiiitr^*^U ^^4", 

5K?&T, h';x^;W75>6. 6 7iDl (4 8 5U^;W 
t«jb^^>X)l'*-;U3. 7 On! (4 85U*;W t 50 



NSO2NH2 
Boc 



^mX2 0^m^W\^XR]^-^^^^t\zi:r,, (2 
R. 4R) -l-t-:/h^'>*;i/#x;i/-4-;<3'>X;V*: 

til 3. 0 5g*#5. W: 1 0 196. 

[0 1 8 9] NMR 6 (CDCh) ppm: 1.46(d, J=9.6Hz. 9 
H). 2.5(m. 2©, 3.02(s, 3H), 3.76(s, 3H), 3.8(iJ, 2 
©, 4.3-'4.6(m, IH). 5.2~5.3(iB, IH). 
[019 0] {XSA-4) i))Vi!^^'yWt 
(2R, 4R) -l-t-:/h^v*;i/:^r:jW4-^5'>'X 
;l/;tN-;P:t+->-2-^ h=^^>'*;i/#z:;Hf pij>?>l 
1.2 1g (34.45Ut;i') <&xh7tHP77>3 
4iDltX^/-;W5 lDiltOS?Rfc^*^U S**, * 
?&T, *^^k3j>-i7^-^-hU'5A5. 2 1 g (13 7.75 
^}^)V) ^MXX. ^fi-C7 5^i'Wjtt!^LTKf£;$-a:2» 
CtJiJcO, (2R.4R) -l-t-r^h+j/^Jk^^x;!/ 

8.4 7gS:»-5. tR* : 8 39fi. fttfiigS. 

[0 1 9 1] NMR 6 (CDCU) ppm: 1.48(s, 9ffi, 1.9~ 
2.2(m. IH). 2.3~2.5(m. IH), 3.06(s, 3H). 3.65(dd. 

1=11. 2Hz, 1=4. OHz. IH). 3.5~3.9(B. 2H). 3.»4(dd. 

1=11. 2Hz, 1=7. 6Hz, IH). 4. Km. IH). 5.20d. IH). 
IR V (KBr) cm-': 3490. 1688, 

[0 19 2] (xgA- 5) 7-t^)i^tnm 

(2R. 4R) -l-t'-'^h'¥'y^)V^=.)V-4-^if>7. 

J^JJ^-J^3^+>/fc;pui^>-2->^^'/-J^ mm) t'^ 

:tl^K*U'^A (KSAc) i:<&>';<^;i'3i^;l'A75 H (DM 

F) izm^v. aio*#T (xgA-5'7*$ns* 

fl'T) T?««sUTK;S$-&^. R««[»Ci^«X5^;i/feJ; 

i^Dvhii'7 7^'--c«S-r'5c:tt;:<fct). (2R.4 
S) -4-7'fe5^;P5=-:t-l-t-yh^5'*)Pd?X)HfP 
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(23) 



it$Bi¥5-2 9497 0 



43 



44 



[0 1 9 3] NMR fi (CDCU) ppa: 1.47(s, 9H). 2.05 
(t. 2H). 2.34(s, 3H), 3.0~3.3(m,lH), 3.40(d<l, 1=1 
l.fflz.I=5.2Hz, Ifl), 3.5~3.9(in, 3H), 3.9~4.2(in, 2 

H). 

[0194] (X@A-6) HS«A 

a) N-t-:/h=^^>'*ji/toi^;^;i'7r5 HcDSji 
t / -;i/4 . 7 2 ml ( 5 0 $ u Si^»x5^;v 

1 0 Omltrfig^^U. -4 0'C(C?&SIt. -1'V->7>Ki' 
DDx;i/3^n;i/4. 3 5101 (5O5'J^;0 ^mn^. 10 
- 1 8t:-e2 OiJ-MJtS^f -5. KUB-Wi^-l 2X:\znM 

(1 : 5) 9 OiBl-eiftJIHx, B^SIx5^;i/-A^^it> 
ifi^n^mt^^t\z^y), N-t-:/h 

x;i/:7 r 5 H 8 . 8 1 g JRJp : 8 9 %. tlfeiS 

S, BP. 1 3 0~1 3 It). a? 
[0 1 9 5] NMR ^(CDsSOCDa) PPB : 1.43(s, »). 7. 

27 (s. 2H). 

IR v(Nujol) car^: 3360, 3270, 1718, 1548. 
TC^iJ-Sf :C.Hi2Ni04StLTtl-^fii C, 30.60; H, 6.1 
7; N. 14.28; S. 16.34. 

C, 30.39; H, 6.11; N, 14.30; S, 16,30. 
CO 1 9 6] b) X;l/7r5 

(2R,4S) 'A~7t=f)V^-^-l'\.-':rY^=/U^-^ 
=.)V\iu^)-J>-2-i^f (SS) Sxh^tHn 
yyy (THF) (C^jSSti-. *!^T, hU^xX^Us^X 50 
^-O (PPha) > n-X-':fh^'ytl)V-^~)V7.)V7 7S. 

H (BSMD) *j;y:7!/v>*;Vj|?>Kv'x5^;i/xxT;p 

(DEAD) SWJJcinAfc^, a2©*#T (ISA-6T 

a^sn^^frT) Tgj^^L, s;&iKich;v 



HO..., 



hi^7 7w'-TilSSi-r5::ttc:J;0, (2R.4S)-4 
-7-fe9";i'5':t- 1 - 1 N:*' j/*;i.i|?x;i^ 2 - (N- 1 - 

:/ h^'>'*;i/5px;v-N-x;i/7 r ^^f juts /) 

[0 1 9 7] NMR 6 (CDCh) ppm: 1.41(s. 9H). 1.55 
(s, 9H). 1.9~2.0(B. 2H), 2.35(s,3E), 3.32(dd. J=l 
1.4Hz. 1=8. 2Hz, IB), 3.6~3.9(in, ffl), 3.9~4.1(b, 
lfl).4.5(m. IH), 6.15(s, 2H). 
IR V (KBr) cn-»: 3420, 3320. 1706. 1686, 1666. 

[0198] (ISA - 7 ) Sii7±^Mt 

( 2 R, 4 S) - 4 -7±^}V^:t- 1 - 1 h+v-^ipJl? 

x;v- 2 - (N- 1 h4^->:«j;V4?x;WN-x;i'7 r t-f 
)V7S.y) (SM) 
4. 9 2M:J-hU':7A^ h^S/H (NaOMe) O^^'/'-Jk 
SJKSDP^, ^ 3 O^frT (XgA - 7 Tf^^SnS^ft 
T) TffiitbTHlS^ii-s. ;:©K*&J«tC7K^m, * 

»), (2R.4S) -i-t-:/h+->*;WjJ?x;v-2- (N 

- 1 h +v';*j;i'-j?x;i.-N-x;i/7 7 t-r JUT s /) ;< 

9^;l'-4-;>i;V:^:/htfn'Jv?>€:#5, mp. 9 0. 0~9 
1. 5*0. 

[0 1 9 9] NMR 6 (CDCI3) ppn: 1.43(s, 9H), 1.52 

(s, 9H), 1.72(d, J=7.0Hz. IB), 1.9~2.0(iD, 2H), 3. 
2~3.8(in, 5H), 4.5(ia, IH), 6.11(s, 2H). 
IR V (KBr) cr' : 3220. 1698. 1683. 

Ci6H2.06N3S2 tl/TthJffit C:43.78. H:7.10, N:10.2 
1, S:15.58. 

SIK'li C:43.55. H:7.11, N:10.37. S:15.75. 

[0 2 0 0] ct:a'j5?>si«#oieg«97-B) 

[0 2 0 1] 
[^t2 2] 



?""CX)OH V"a)011e 



HQ s 



OOOMe 



Boc 



Boc 



Boc 



N ''"OOOHe 
Boc 



«.M)H 



Boc 



Acs.., 



Boc 



-OH 



Acs.. 



Boc 



Boc 

-NSO2NH2 



HS.. 



Boc 



[0 2 0 2] (XgB-l) )J>;P5;l/:t+v'egS '>-2-^ h:^-x;«j;U2Hx;Hia'J-;^>2.4 5g (1 0 

(2R,4R) -l-t-:^h=^->*;p3j?x;W-4-tHD:^' 50 5U^;W S7^h9tHD79>l OidUC»*»U !i« 
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fp. *?&T> =^^814 5 3 Ml (1 2 5'J^;0 . h'J7 

xr:;i/3}^x7^ >3. 1 5 g (1 2 5U^;v) ^.tc^y 

'/i^tl}V^>9ii^X^)VX7.7')V 1 . 8 9inl (1 2 5 U 

dttiO, (2R, 4S) -l-t-:/h=^rv':t»;l^:it^=;l<' 

2.17 g&#^, W : 7 9X. tlfemi. 

[0 2 0 3] NMR d (CDCh) ppn: 1.44(d, I=7.8Hz, 9 
H), 2.1~2.6(di, 2H). 3. S'-a.gda, 5H), 4.4(lD, IH), 
5.4(itt, IH). 8.0(s. IH). 

CO 2 0 4] (XeB-2) Si^)l'S.}Vit 

(2 R, 4 S) >-i-t-:f h*'>*;Pj)«r:ji/-4-*;i/5;p 

•t^>'-2->^ h + ->*Jl':i?x;HfDUv'>2. 0 8 g 
(7.6 5U^;V) &pl^'y-;V2 1. OmUC^A^L, 3K 
?feT, lN*8ljt:±h'J':7A*^^7.6mlSftlA, 1^ 
jaT2 5^)-W»«iUTS*:$-&-5Ctl::J:0, (2R, 
4S) -i-t-:^h^$^*;>3pr:;i.-4-t Hn+->-2- 

>^ h^i^lJJVt^-JViiUVi^yi. 8 6 g€#S. iR 
$ : 1 0 0 96. 

[0 2 0 5] NMR d (CDCh) ppn: 1.44(d, 1=9.^, 9 
H), 1.9~2.4(b. 2H), 3.4~3.7(m,2H), 3.74(s, 3H). 
4.3~4.6(m, 2H). 

[0 2 0 6] (XeB-3) ^i/;Wb 

(2R.4S) -l-t->^h+->*;i<'5}?-;W4-tFD:^^ 
>'-2-pth^->*;l':4?-;HfPU>?>3. 1 7g (12. 

JK!^T. hUX5^;i/75>2. 1 5dI (15.55U 
^rJW tM^t:;><^'>x;i'*-JH. 1 9ml (1 5. 5 5>J 

©}ftiR'fe4. 1 Sg^&^-S. iR^: 9 9%. 
[0 2 0 7] NMR 6 (CDCh) ppn: 1.46(d. J=8.4Hz, 9 
H), 2.3(m, IH), 2.5~2.8(m, lH),3.08(s, 3H), 3.8~ 
4.0(11, 5®, 4.3~4.6(iD, IH), 5.3(iii, IB), 
[0208] (XgB - 4 ) *;l/d^=*^->jl7C 
(2R, 4S) "•l-t-:/h+i'*JI/J}?-;W4->l3'>X 

9 6g (12.25'Jt;P) &5"h^t H077>1 2iii 
1<!:I^/-;H 8inlt®)g?SfC^A>L, ^m^^, 
T, *Jfl^bJj^«>3fl:J-hUe'Al. 8 5g (4 8.85U^ 
;W SJDAT. SST4 5i)'IW«»UTSJ*:a-&SIli: 

tit). (2R,4S) -i-t-:/h=¥>'*;P4?=;i'-4- 
/ t; D u 2 ^ / -jp 2 . 

9 7g«#%. 8 39^. MlfiiHll. w. 9 5'<'9 

[0 2 0 9] NMR 6 (CDCh) ppm: 1.49(s. 9H). 1.7~ 
2. Km, IH), 2.3~2.5(iii, IH), 3.06(s. 3H), 3.4~3.7 
(m, 2H), 3.7~4.0(in, 2H), 4.0~4.3(iD. IH), 5.2(id, 



(24) i^Bi3|E5-2 949 7 0 

IH). 

IR V (KBr) cm-M 3400. 3420. 1648. 

[02101 (xsB - 5 ) 

(2R, 4S) -l't'-^h^i^fJ)l'^::.)V-4-/>i'>7> 

)V-^-)Vt^-y\iu^)'jy-2-M' J-)V (*K) , m 
ii«^7-AoxgA-5tipi;T, m.i<r>^wr (Xg 

»*fT5 iltCJcD, (2 R. 4 R) -4-7"fe?;i'9':t- 

1 - 1 h*$/*;i/3|«-;i/tr D ij $»-2 -pt ^ y-jps 

[0 2 1 1] NMR 8 (CDCh) ppm : 1.47(s, 9H), 2.34 
(s, 3H), 2.4~3.2(iB, 2H). 3.58~4.1(m, 6H). 

IR v(CHCl3) cr^: 3380, 1690. 
[0212] (XSB-6) 7.;W7r5Ka«A 

%T/tmi - hoiiMA- & . &T^t.nmz. N-t-:/h 

^'>*;i/3j?r:j>x;i/7rs HSSJS-rs. (2R,4 

^)'^y-2-:^9J-)V (SS) ;i©N-t-:rh=^^'> 

■ij)Vif^:^)V7.)Vy7^Yt. |!!jt«ai7 - AOXSA- 
6. b^fcqiUT, g2®*fl^T (XeB-6T^$n 

(2R. 4R) -4-7-fe9';i'5':t-l-t-:/h^->* 

ji.4^-jp-2 - (N- 1 h'^i^t))Vts~)V-n-7.)Vy r 

[0 2 1 3] NMR 6 (CDCh) ppm : 1.43(s. 9H). 1.53 
(s, 9H), 2.34(s. 3H), 2.5(m, lH),3.15(dd. 1=12. 2H 
z, 1=6. 2Ez. IH). 3.58(dd, 1=14. 8Hz, 1=3. 2Hz, II), 
3.8~4.1(m, 2H), 4.16(dd, 1=12. fflz. 1=7. 8Hz. IH). 
4.4~4.7(m, IH), 6.11(s, 2H). 
30 IR v(CHCl3) crM 3360. 3200, 1710, 1688. 

[0 2 14] (xgB - 7) nr-t^Mt 

(2R, 4R) -4-7-k5'Jt-?:t-l-t-:/h+->*;l'!j? 

=.)V-2- (N- 1 h4^->*;V'3pr:;i/-N-;^Jl/7r 

;V75/) ^(?^;vfcfag>^> («e) K3gC'J7-A 

CDXeA-7{C«Pi;T, «3ro^f|=T (XgB-7r^ 

t), (2R,4R) -i-t-::/h4^->*;i'3|?r:;p-2- (N 
- 1 -':f h:*^ j'*;p#ri;i/-N-7.;V7 r ^r'f ;>7 $ / ) 

5^;i'-4-.>(;W3!7:/M::fD'J>?>&#5. DP. 9 2~9 3 

40 

[0 2 1 5] NMR a (CDCh) ppm : 1.2~1.5(m, IH), 
1.42(s, 9H), 1.54(s. 9E), 1.82(d. 1=6.^, IH). 2.5 
~2.7(ni. IH). 4.09. 3.05(ABX, 1=12. OHz, 1=7. 4Hz. J 
=8. 2Hz, 2H). 4.06, 3.62(ABX. J=15.0Hz, 1=10. 8Hz, J 
=3.2Hz, 2H), 4.2-^4.6(111. IH), 6.08(s, W. 
IR v((lCh) cr>: 3380. 3220. 1718. 1680. 

[0 2 16] i)iw)z?ywm<i^9m.m7-c^ 

[0 2 17] 
[-(1:2 3] 
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(25) #M¥5-2 949 7 0 

4f 48 
HO. _iHO.. _2_^ HO. ^ 

TSxXJH V"aX)Me l-^Me 

Boc 



H Ha 



Boc 



Boc 



Boc 



Acs... 



Boc 



Boc 



AcS...^ Boc 



HS..,^ ^ Boc 



Boc 

CO 2 1 8] (ISC - 1) x;^xJUfl: 

h7>X-4-t Hn:^->-L-:/piJ>2 0 Og (1.5 

3!K?&T, 7-fe5';i'i'D'J H 1 6 am (2. 2 8 8^;w 

*?STL, ^iitCbT9':t-;i'^niJ H5 5. 7ial (0. 

7 6 3^;w saD^> 4 o'c•c4l^MR^^^TR^&^-B• 
5ctfcJ:»), (2S,4R) -4-kHa^S/-2-^h 
^'>*;i'#::iJl'tfnue?>«K^fi2 4 4. 2 7 

: 8 8 jtefei^a. 

[0 2 1 9] NMR 6 (D2O) ppe: 1.8~2.0(iii. Ifl). 2.0 
~2.2(di, 1H). 2.9~3.1(iii, 1H). 3.17(dd, 1=12. 6Hz, 
1=3. 6Hz, IH), 3.49(s, 3H), 4.2~4.4(in, 2H). 
IR V (KBr) cr^: 3380, 3330. 2695. 2960, 1742. 30 

[0 2 2 0] (X@C-2) Boc^b 

(2 S, 4R) -4-kh*n+5/-2-^ h=^^->*;i'3j^r:;|/ 
trnU 1 2. 7 1 g (7 05U^;W 
DJVptrJ'^? OmKCiSaaU fgjf?*, JKJ^T^ h'Jx^' 
;1/75>1 0. 7ml (7 75'J^;0 ^j^Tb, SfflT 

s^j-Mlftm 1 -:/g^;i.v'iKlix7.xJH 9.10 

g (8 7.5 5'J^;W ©J?i^D;P>J^>7 2nma* 

D. (2S,4R) -l-t->^h+->:*;^d^r:;^-4-t H 
p+i/-2->^ h=^>'*;WjJ?x;i<'hrDU>'>i 4. 0 6 g 40 
: 8 2 %. ^fiiA. 

[0 2 2 1] NMR a (CDCh) ppm: 1.44(d, J=9.6Hz, 9 
H), 1.9~2.4(iB. 3H), 3.4~3.7(ni,2H), 3.74(s, 3H), 
4.3~4.6(m. 2H). 

[0 2 2 2] (lec- 3) ^?;i'5;i^:4-+'>StJ:-5M 

(2S, 4R) -i-t-:^h^^->*;p3}?x;i/-4-t h'o:^^ 
v'-2-;>^ h:^2^:*jl'#x;nfnij>'>7. 3 6 g (3 0 
5'J^:;W S^h^t H077>3 OmltS*>U 



Boc 

hU7xXjl';jN;^7>i'>9.44g (3 6 5U*;t') t 
7V^>?*;i'3i^>Ki?X5';l'X;^5';i/5. 6 7ml (3 6 5 
'J€;W SJiJ*:llD^, |iiaT4 0i)-rajR«!LTSlS3-ti- 

«2:ttJ;»3, (2 S.4S) -i-t-:/h^>'*;U4^x 
;i'-4-3t;;V5;P:t=¥->-2-;* h+->*;P4?x;nfDU>; 

>5. 3 8gS#5. W: 6 6%. SSfeiieS. 

[0 2 2 3] NMR a (CDCIs) ppm: 1.45(d, J=8.6Hz, 9 
H), 2.2~2.4(B, IH). 2.4~2.7(in,lB), 3.5~3.90ii. 2 
H), 3.75(s, 3H), 4.3~4.6(ni, IH). 5.3~5.5(lll, IH). 

7.98(s, IH). 

IR V (KBr) cr': 3420. 1748. 1712, 1681. 

[0 2 2 4] (xgc-4) K3j^;W5;Wfc; 

(2 s. 4 s) -i-t-::^h=^>';^7;p!}^xjv-4-*;i^5;v 

:t^->-2-^ h4^>';<j;W3j^XJH;o>Ji^>5. 1 2 g 
(1 8. 7 5Ut;W J-}\^ 1. OmllC^^^l/, 

SK?&T, iN^K^b^^-hU-^A^iSatl 8. 7Bil*iiP 
|i|fiT2 0^)-MK*^bTSje$-&5::<i:{Cj;»5, 
(2S,4S) -i-t-:/h+i';^;;p3j^x;L'-4-kHD+ 

->-2->l h + v';)!j;V3j?x;HfD'J v'>4. 0 9 g&# 
8 9%. li^K^e. 

[0 2 2 5] NMR (5 (CDCh) ppm: 1.44(d. J=8.2Hz. 9 
H), 2.0~2.2(iii, IH), 2.2~2.5(iii,ia), 3.2~3.8(ni, 3 
H). 3.79(d. 1=2. 8Hz, 3H), 4.2~4.5(iii, 2H). 
IR V (KBr) cm-': 3460. 1728. 1677. 

[0 2 2 6] (XSC-5) >i5^;i/fl; 
il3i««|7-ACDXSA-3»C;«|ii;. (2S,4S)-1- 
t h v'^jl/jJ^XjU- 4 - 1 H □ + 2 h + 

T, hUX5^)U75>ti[Yt;^4'>;^;U*x;Pi:T;<v' 

;Hb-rs::ttcJ;D. (2 s, 4 s) -l-t-:/h:^^->;^/ 

;l/3t?x;l/-4 ^' jl'3}>x;U:t*i/- 2 Y^'yfi)], 
;J^:::;H:;diJv>S:^«.. mp. 9 0. 0~9 1. 5*0, 
[0 2 2 7] CrgC- 6) *;i^#=<''>ji7C 
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mmmi -A(DxmA-4\zm\^, (2s,4S)-i- 

->®7C&fT5id:tJ;0, (2 S, 4 S) -l-t-:/h+ 
2-^^ 

[0 2 2 8] (XeC - 7 ) 7-fe9^;l^:tfi^ 
(2S.4S) -l-t-:/h:^^5/*;Utol'-4-^^'>X 

Jl.:j>=;V:t+->trD'J>>>-2-^^/-;l/ (Sg) ?£, 

mmmi - AiDxmA- sizmcx. mio^kwr ix 

ltlftSff5Ci:(CJ;D, (2 S, 4 R) -4-7-fe?^Jl/f^ 

1 - 1 jW!i«-;nf a u 2 y - 

[0 2 2 9] NMR a (CDCI9) ppm: 1.47(s, 9H). 2.05 
(t. 2H). 2.34(s, 3H), 3.0~3.3(ii.lH), 3.40(dd, J=l 
1.6Hz, 1=5. 2Hz. IH), 3.5~3.9(m, 3H), 3.9~4.2(b. 

2H). 

[0230] agC-8) X;W7r5HS«A 

$kmm7 -A0xmA-6. &mtmm\zN-t-zfy'^ 

>'*;V3Hr:;i/;^;P7T5F*lSS-r5, (2S.4R)- 

4-7-fe5';i/5^:t- 1 - 1 -':fh^z^tJ)V-^~)l'\fti ij zf> 

-2-^3^/-;^ (Mm s. :i©N-t-:/h+'>';^7;i/3j^ 

cipCT, «2o^fefrT (xec-8Ts%an«)*# 
T) TKJSS-a-, x;i/7 5'5Nt:'r-5iia:Cj;o, (2* 



♦ S, 4R) -4-7-t^)\^^:t-l-t-:/h^>'tl)V^-=-)V 

- 2 - (N- 1 h+->*;w4^-;i<'-N-7.;i/7 r ^ 'f -'l'7 

[0 2 3 1] NUR 6 (CDCla) ppo: 1.41(s, 9H). 1.55 
(s. 9H). 1.9~2.0(b, 2H). 2.35(s.3H), 3.32(dd. J=l 
1.4Hz, J=8.2Hz, IH), 3.6~3.9(in, 3H), 3.9~4.1(m, 
lfl).4.5(]ii, IE), 6.15(s, 2H). 
IR V (KBr) cr': 3420. 3320. 1706, 1686, 1666. 

[0 2 3 2] (Xec - 9 ) m-t^Mt 
10 ( 2 S . 4 R) -4 -7-fe5";i'5^;i- l-t-ZT h^r->*;l'4? 

-;v-2 - (N- 1 -7' H+v'*;i'5p::i;w-N-x;i/7 r t-f 
;P75/) ;tf^;ninuj?> (S«) «a«'j7-A 

OX@A-7fcipi;T. aSW^ffT (X@C-9-C^ 
^n-S^frT) TS^K$-a-, !St7±.=3'Jlit-r^^t\zi: 

0. (2S.4R) -l-t-7h*'>*;W3j?-;i'-2- (N 

^;V-4-/;i<'*7'htfpiJi?>^#4. np. 9 0. 0~9 

1. 5*0. 

[0 2 3 3] NMR 6 (CDCh) ppn: 1.43(s. 9H). 1.52 
20 (s. 9H). 1.72(d, J=7.0Hz, IH), 1.9~2.0(iii, 2H). 3. 
2~3.8(iii, 5H), 4.5(111. IH), 6.11(s, 2H). 
IR V (KBr) cm-»: 3220, 1698, 1683, 
[0 2 34] Cb:DU-;^>SI3|{t:®Sjg«»|7-D) 
[0 2 3 5] 
[fl:2 4] 



HO.. 



Boc . Boc 



"°-'r— lEtOGO 4 MaO.. 



Boc 



Boc 



AcSs. 

Boc 



Boc 

'NSO2NH2 



Boc 

[0 2 3 6] (XgD-1) N-Boc^b 40 
h5>;3^-4-bHP^v'-L-7aU>5 Og (0.3 8 
l^JW Sp<^y'-)V2 5 OmltlRSS-a:. -2 0'Cfc 
?&^T. 4N;lcK^b:^-h'J'^A9 5. 4111 (0.3 8 It 
)V) tv'-t-75';i'v'^Kxx-r;W9 1. 6g (0.42 

cdp^^'/-;v (5 5ini) mtett^tax. ■tns2 

0'C-I?3I^MlS«5-r-S. RlS»S«MSU h)VX>10 
3 Gmltfrn-kM^l 0 0iDli:B^^X5^;i'8 OOmlt* 



Boc 



h;wx>iiS9cA^^iieafl:'r-5J:t»rj;0, (2S.4 
R) - i-t-:/h+>'^;pjpx;p-2-*;i'3|^4^i^-4-t: 
Ha+->brP'Ji?>8 4. 7 g&#5. iR^ : 9 6X. 

m^m^, mp. 1 2 6-1 2 s-c, 

[0 2 3 7] NMR 6 (CDCla) ppn: 1.43, 1.46(2Xs, 9 
H). 1.95~2.36(m, 2H), 3.36~3.6(id, 2H), 4.23~4.4 
4(11, 2H). 

IR v(CHCU) cr': 3360, 1735, 1656, 
[0 2 3 8] (XSD - 2 ) fDVi^^-y^mt 
( 2 S . 4 R) - 1 - t -7 V'ir-y)l)V-it^~)V- 2 -iDV'^'^ 

->-4-kHD+>'lfDiJ5^>8 4. 5g (0.3 6 5^ 



—1226— 



(27) 

51 

*-3 01CfC?&^U hUxg=-Jl.75>6 1. Iml (0. 
4 3 8 ti7a)VmkXf-)V 38. 4ml (0.402 

i:Sia^T4o»MJ«rrs. 

[0 2 3 9] (XeD-3) O-;*!/;!^^; 

(2S. 4R) - i-t-:/h+->*;i/ii^r,;W2-xh+-> 
s^ty. xeD-2T?#^ns:K^SjK€-4 0t:i::?^ 

L> hOx^)V7S.>6 I. lm\ (0.4 3 8^;l') tM 
it:^^>7.)Vt^~)V3 1. 1ml (0.4 0 2^;W t&ia 10 

[0 2 4 0] (XeD-4) Stc 

( 2 S . 4 R) - 1 - 1 --^V^'ytDV-i^^XjV- 2-XV^=y 

-> tf P U > S-^tfXeD - 3 1# ^ tlTzR^mz^it 
T'h9-n-Wl'7>*-'>Al 1. 8 g (0.03 6 5 

tJW t^Sl^bJl^'^J^-^-hU^^AB 2. 5 g (1.3 5^ 
M (Diif. (5 5ml) ^}g(tSJn;5L. -ICCtLTm 

w«m *Ht^iaK?£jnATpH3icws-r5. * 

^^lJ->jg^j8t*^Si!SSfl;f^::tfciO> (2S.4 
R) -1- t-:^h*->*;i'3j^x;v-4-p<^'>x;P3j^:::;u 

:t=^->trniJ5?>-2-;<5'y-;H 0 1.3 g=£:^|^. 

iR* : 9 4%. «ie«ea. mp. 9 5~9 e-c. 

[0 2 4 1] NMR <5(CDCh) ppm: 1.48(s. 9H). 1.78~ 
2.02(111, IH). 2.3~2.48(iD. IH). 3.05(s. 3H), 3.5~ 
3.65(m. 2H). 3.65~4.0(m, 2H), 4.03~4.25(m. Ifl), 
5.2(s, IH). 

IR v(CHCl3) cm-': 3460. 1680. W 
[0 2 4 2] (XeD-5) 7±^)V^-^m^ 
(2S,4R) - l-t-ZfV^'yfJ}\'-^^:=.}V-A-^^y7. 
)Vii^X)Vt^'y\iW)'^>-2-:^9 (SK) 
±IEXeA-5JC^i;T. ^lO^fl^TTSJS^-fr. 7 
•t:?^;l/?:tS^S:ff5;ii:{c:J;D, (2S.4S)-4- 

T-fe5^;v?^- 1 - 1 h^->*;>j)?r:;nf o u i^>-2 
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[0 2 4 3] NMR 5 (CDCh) ppm : 1.47(s. 9H). 2.34 
(s, 3H), 2.4~3.2(m, 2H), 3.58~4.1(bi, 6H). 
IR v((SCh) cr': 3380, 1690. 

[0244] (xeD-6) ;^;V7t$HX3*A 

>/j!7Jl.jJ^X;V7.;V7 7 5 H^ISS-rS. (2S,4S)- 
4 -7-fef';i/'5^:t- 1 - 1 h Jl/Jl?XJHf a ij 

-2-^9 /-)v mm coN-t-:/h+->*;p5j? 

x;VX;l/77 5 Ht, ffiit0a7-AOXSA-6, b3S 
iCtpUT. g2(7)^#T (XgD-6T^$n?)*# 
T) TSfSa-B". x>)l/7 7^ Hlk-rs^:ttcJ;D, (2 
S, 4S) -4-7-fe9^;P5':t-l-t-:/h+->*;i'JpXJV 

-2 - (N- 1 h+->*>»l':i?x;u-N-x;V7 r^-f^l'T 
5/) >(5^;i/fc:nue^>?£#^. #6nfefl:^<a«, # 

it-B:-rJCXeD-7JCffl^iS. 
[0 2 4 5] (XSD- 7) K7WWb 

(2S,4S) -4-7-fe5^;l^5^pJ--l-t-7h+->*;P3}? 
-;v-2- (N- 1 -7 h^>';<j;i/il^r:;i/-N-;^;i/7 r^r-f 
;l^75/) ;>t5^;HfaU>?> (SS) SJjS0!l7-A 
©XeA-7Kipi;T, Sao^ffT (XSD-7T?* 

3n<5^fe#T) T?SiS3-a-, jK7-fe5";Pfl;-r5::t{cJ: 
•3, (2S.4S) -l-t-:/h+i/*;U:P-;i/-2- (N 
- 1 --^ h+->*^3t^r:;i.-N-;^;i/7 r ^ -f ;V75 y ) ^ 
5^;i,-4-pi)P:ftyMfnU>?>*#S. np. 9 2~9 3 
r. 

[0 2 4 6] NMR (5 (CDCh) ppm : 1.2~1.5(m, IH), 
1.42(s, 9H), 1.54(s, 9H), 1. 82(d. J=6.2Hz. IH). 2.5 
~2.7(m, IH). 4.09, 3.05(ABX. 1=12. OHz, 1=7. 4Hz, I 
=8.2Hz, 2H), 4.06, 3.62(ABX. J=15.0Hz, J=10.8Hz, I 
=3.2Hz. 2H), 4.2~4.6(m, IH), 6.08(s, 2H). 
IR v(CHCh) cff^: :3380, 3220, 1718, 1680. 

CisH».NaO.S2i:UTtl'ff«iC, 43.78; H, 7.10; N, 10.2 
1; S, 15.58. 

H^fflC. 43.64; H. 7.10; N, 10.19; S, 15.34. 
[0 2 4 7] 
[^1] 
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xm 


XSAc 


DHF 


SEE 




JR2^ 








"C 




% 


A-5 


1.55 


X 20 


70 


90 


75 


B-5 


1.20 


X 5 


70 


300 


81 


C-7 


1. 30 


X 10 


65 


10 S 


70 


D-6 


l.SO 


X 10 


65 


225 


86 



b)mn<omm (g) \z)ti-rimi»<o^m (m) loi^^ 

* * 1^2] 





THF 


PPh3 


BSHD 


DEAD 






















% 


A-6 


X 20 


1.84 


1.20 


1. 30 




150 


76 


B-6 


X 7 


1.50 


1.66 


1. 50 


01C 


300 


84 


C-8 


X 10 


1.28 


1.50 


1. SO 




240 


82 


D-6 


X 11 


1.18 


1. 50 


1. 20 




180 


_ e ) 



[0249] 



e}SS0£l (e) tcj(^ts?$lie>@S (nl) 

[«31 
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xm 


NaOMe 




t; 


^1^ 


% 


A-7 


1. 5 


X 15 


-10 


120 


n 


B-7 


2. 0 


X 5 


-10 


60 


70 


C-9 


3.0 


X 4 


-35 


30 


85 


D-7 


3.0 


X 11 


-35 


30 


es 



g) A-7^ B-7^ C-OJuOV^TIl i^i' oyv> y 

h) Smo£S (g) tcS^tZmm<O^S. (nl) O 

[0 2 5 0] :iiwjz^>mm-<D9mm8: * Cfli2 5i 

[0 2 5 1] * 



'NFt 



Alz C6H4CI-P 



Alz 



I 

Alz 



Alz 



[0 2 5 2] (xgi) p-i'DD'^>•t^>';^;^Jf;r:;^ 
(2S,4R) -l-5''JJP:t+->*;p!j?=;i/-4-^^'> 

7,;i/Jf:-;l/:t+>'tDU>?>-2-^:J'/-JH 3. 4 g 

2.66g (605 U ^m^ft9t> h U X5^;V7 

5>8.6 9ml (6 2.55U^;W <Di?i;a)V/.^'>m 
?g (1 0ml) *MTb. ^®T-ii3;8i*?-r^, RH^m^ 

(2 S. 4R) -l-7U;V:t^5^:*7;l'Jpx;l'-2-p-i7D 

x;|/:t=*^->hfnU>?>2 3. 7 3 g 5£fft«itet l/T# 
JRJ^ : 1 0 5 

[0 2 5 3] NMR fiCCDCh) ppm: 2.2-2.6(i, 2H), 3.0 
4(s. 3H), 3.58(dd, 1=5. GHz, 1=11. 4Hz. IH). 3.8-4.0 
(m. IH). 4. 1-4. 3 (m, 3H). 4.5(m, 3E), 5. 1-5. 4 (m. 3 
H). 5.7-6.0(10, IH). 50 



Alz 

[0 2 5 4] (Xg2) 7^;K5H{b 
( 2 S , 4 R) - 1 -7 U ;l':t+->*;i/:i?x;|.- 2 -p-i' D 
n'>?>if>X)Wil^xjp:t+'>;»^5'JW4-:<^'>;^;P4;x 

;l':t+vIfaUv?>2 3. 7 g (*55 0 5'J^;W 
^5"Jl/3j^;i/A75 H5 Oml(c:fi§*>U ^^i*", 75';K 
5 H;>t;'J'?Al 0. 2 g (5 5 5'J^:;W SiOA. 6 0 
•CTS. 5I^W«»-r-5. i::©R^6;«?fe*;!K (5 0 On 
1) tmmx^jv (5 0 0iii) toii^Jr^i^TlcaA 
•r*. W«B?&*T4I5ItfflfP:ft^g*Tmi5fct\ fEK 

u*e'';vi'Dvhi^57-<- (hJi/x>-i^Btx5^;w 

TiSS-rSIltCiO. as© (2S,4R) -l-7'J 

:^;P3}Nr.;i/:t^^'>b:aU>?>i 2. 4 1 g?£#?>, iR 
$ : 6 1 i^€tlii4^<ll@. 

[0 2 5 5] (xm 3 ) 7-fe5^;l/^;f fl: 

( 2 S . 4 R) - 1 -7 U )Vt^->tl)V^-)V- 

fF;i/- 4-^3' >x;i'*x;i':t+ tr n u > i 

2.4g (3 0.465U^;W 1 9 0X?:t»K*U f> 
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A5.2 2g (4 5. 6 95U^>IW t^P:A^)l:t^)VA 

75 H 1 3 omit^A^u 6 0 x^r 4mmmmmwt 

J:cDEl£:»cSfi^Kxf^;i/2 0 0iiilt**2 0 Omit 

itiD, as© (2S.4S) -4-7±'^)V'f:t-l- 

v'>9. 3 3 g$:#^. 1R$: 8 1%, 

[0 2 5 6] NMR fiCCDCh) ppm: 1.7-1.9(iii, IH). 2.3 
3(s, 3H). 2. 4-2. 7 (id. 1H), 3.25(dd, J=6.8Hz. J=11.4 
Hz, IH), 3.7-4.0(b. 2H). 4. 0-4. 2 (n, 2H), 4.3-4.6 
(m. 3H), 5.0-5.3(iD, 2H), 5.7-5.9(iB, Ifl), 7.7(m, 2 
H), 7.85(in, 2H). 

[0 2 5 7] 

(XS4) SLyf'})Vit^^xm7^^)H: 
fflSi© (2S.4S) -i-r^^jv^t-i-rojv^^ 
i/^;V3p-;u-2-7^';w 5 H^5^;nfD ij -:^> 5 . 6 

Ig (14.9 05>J^;W ^'Ji^a)V)<3'>5.4nlt 
;>i3'y-;i'5. 4idUC^A>U k h'vJ?>-*¥nf»2. 1 
7111 (4 4.7 5U^;W SJn^. 6 0*CT!4I^Hinil» 

i, z.ti'&mmti^tiz^r), asao (2s,4s) - 
2 -7 5 y 1 -7 4-;><;i' 

*:/MfPUv'>2. 8 Og*^5. iR^S: 6 8X. 



(TUB) r^'f ;Wt; 
H0-. 



55 



20 



[0 2 5 8] 



H wa 



Alz 



* (2S.4S) -2-7S./ :A^)V-l-7^})\^:f'^'y:fJ)V 

^=.)V-4-^)iij-:/h\^a^j-:^>2.80e (iii?ii3.i 

4 5U^;W ©j^^'D;M^'>6 6ml^i«IC-5 0*CT 
hiJX5^;V75>4. 0 2ml (2 8.9 15U^;W th 
'J;><^Jl'i'On->7>3. 7 6nil (2 8.9 15U^:;P) 

tsri 5i)-H&*^itTssTu ^iaT2 04)>mft«i-r 

■5. S^SffltlC- 7 0'C-?hUX?JP75>0. 9 2iDl 
(6.5 75Ut;l') Slni;^, m\:7.)V7 7'^^)V (1 
9.3 750^:;l') ©v'i^n;M^'> (6. Soil) 

5 0'CTffrXh'JX^;l'75>3. 8 4ml (2 7.5 95 
<ti5. (2S,4S) -l-7'JJl':t4^v'*;i'J|^x;W-2- 

(x;i^7r^^;i'75/) ^5^;i^4-^;P:)!j:/htfa'j 

v'>2. 6 4g?&#S, 1R$: 6 8%. 66©*. 
[0 2 5 9] NMR ^(CDCh) PPm: 1.4-1.6(m, IH), 1.8 
3(d. 1=6. 2H2. Ifl). 2. 5-2. 7 (m. IH). 3.11(dd. 1=8. 2H 
z. J=11.6Ez. IH). 3.3-3.4(B. IH). 3.71(dd, 1=2. 9H 
Z. J=15.2Hz. IH), 4.13(dd. 1=7. 3Hz, J=11.7Hz, IH). 
4.16(dd. J=10.3Hz. J=14.9Hz, IH). 4.3-4.6(lii, 3H), 
4.7(n. 2H), 5.2-5.4(m, 4H). 5.8-6.0(m. 2H). 6.0 
Od. 2H). 

IR v(CHCh) cr': 1684, 1158. 

[0 2 6 0] ctfD ij i^ywmomm 9 ) 

[0 2 6 1] 
[{b2 6] 



Alz 



ACS. 4 ACS^ Alz ^ HSv^ . 



Alz 

-NSO2NH2 



Alz 



Alz 



Alz 



[0 262] (IS 1 ) N-«aft;:fe<ti;o-^ 5^;Wk 
(2 s. 4R) -4-t Ha+>/-2-^ h+->*;P3j^x;v 
^^D•Ji?>;lK^fil 7. 0 g (lOO5U^r;0 Sv'i? 40 
D;l.pt^'>2 0 OmUCffliaiU J|C?&T, bUX 

5^;I/75>2 9. 2ml (2 105U^;i') ?£j«TU. ^ 

^«j^^ST5^>MSm :?nD:^iK7'j;ux;^T;i' 

1 1. 2ml (10 OaU^JV) ®>»i^D;M^>2 Oml 

f^tR^mnih, smT-i$mism ?K2 5 omi-ci9« 

(2S.4R) -i-7U;p:t+>';<7;i/jKx;i/-4- 
t Ha^->-2-^ h^v:^Jl/s}^x;i/tfD'Ji;>2 1.8 

2g&#*. ;in&s^i?D;Mi'>i ooducs*>u «? 



g^*. ymy. hux5"ji/75>i 6.7ni (120 

5"J^;W t.^^M>y7.}]/t^:z)V^.2m\ (12 05 

u*j0 1 o^^Mffif^f*, s*6fflc&aw7k 

x>-B^Kx9^;i.) T*SKt--5::tl;:J;0, (2S.4 
R) -1-7 U )V^^'y^)V^=.)V-4-:^ 9 >;^;^3^;x;^ 
:t^>'-2-.?l h^'>*)I/:j<x;n;DU$;>2 7. 6 2 g 
*}fttt<l*tbT#S. JR*: 9 ox. 
[0 2 6 3] NMR (5(CDCU) ppm: 2.2-2.4(m. IH), 2.2 
-2.5(m. IE), 2.5-2.8(di. 2H), 3.06(s. 3H), 3.74 a 
3.77(2Xs. '3©, 3.8-4.0(m. 2H). 4.4-4.7(m, 3H), 5. 
2-5. 4(m. 3H), 5.8-6.0(b, IH). 
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[0 2 6 4] (182) ^^U-Mt 

( 2 S . 4 R) - 1 -7 U )\'^^=yh)Vi!^-)V- 4 -;>{ ^ > 

7. 1 2g (7 4. OS'J^;W ?£T-h9tHD79> 

(9 4ml) tx.if/-)v (i4 0ini) ii<Dmm\zmis^ 

(3 1.75U^)W SJD^, ^fi-^4ltMKI«^f«. 
Kl&fRlCJk?&TKSIfi(Elt 8. 8 ml (158. 45 U 

;H 0 OmltJk*! 0 OinlS:lniA.S. 

«EE«ttt--5;i2:CJ:D> (2S,4R) -1 

tfDiJ>;>-2-;<3'/-;H 9. 3 3 g5£#<5. iR* : 

7 7%. %.m?mm.. 

[0 2 6 5] NNR d(CDCh) ppn: 1.9-2.1(b, IH). 2.3 
-2.5(m, IB), 3.05(s. 3H), 3.5-3.7(iii. 2H), 3.7-4.1 
(m, 2H), 4.1-4.3(in, IH), 4.6(m, 2H), 5.2-5.4(b, 3 
H), 5. 8-6. Km, IH). 

[0 2 6 6] (X83) 7Hr^;l^:tft 

(2S,4R) -l-7U)l':r=*''>*Jl'>H=;>-4-;<^'> 
7.)Vit^::.)V-^^i/\in^)l>y-2-%^ J-))/! 9.3 2 
g (6 9.175'J^;W t 9 0 %5^^B^SI:<7 U «>A 1 
0.7 3g (8 9.9 5U^;W) t<£-;^^5^;l'3j^;l'A75 
H2 1 7mnr}8*»U 6 S-CTSI^fWDnlRMftJ^-r*. S 
jSJKlCfi^KX5')|/2 0 0mltJk*2 0 OmlSmS. W 

t8s*^j-55b, 0. 0 5N*s^^l;:^^'J':'A*^^K, o. 

i7aTh^77-/--r<iS-r5J:ifcJ;i?, (2S.4 
S) -4-7±^)V^'t-l-7^J)V:t=^'yi3}V^=:.)i'\iti 
J-)Vl 5. 3 4gS:^|^.. fR$ : 9 0 

%. 

[0 2 6 7] NMR (5(CDCls) ppm: 1.5-1.7(b, IH), 2.3 
4(s, 3H). 2. 4-2. 6 (m, IH), 3.19(dd, 1=8. OHz, 1=11.5 
Hz, IH). 3. 6-3. 8 (m, 2H), 3.8-4.0(m, IH), 4.0-4.2 
(i, 2H). 4.6(1. 2H). 5.2-5.4(b, 2H), 5.8-6.1(b, 1 
H). 

[0 2 6 8] (xe4) x;V7r5 Hft; 

(2 S, 4 S) -4-7-fe?;l'5':t-l-7'J;U:t=t^->*JP 

jj?-;n;pUi^>-2-.ji5'>'-jl<'8. 0 2 g (inns OS 
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s.:=.)Vt'-^y -<> ^ . A As (13. 6SU^;W . N- 
7 U ;l^:t^'i/*)l'!l^x;W^;l.7 75H3.12g (15. 

9 5 'J^;W *J:t^7\/-;^*;W3l?>Ki^x5^;i/xxx)V 

5.6 7ml (3 6 5>J^;i/) ^mklM^> 3k?&Tt?5 5 
h;l'X>6 Oml-r«fe, jSifigm, h)l^X>6 Oml^iiilB 

(9. (2 S, 4 S) -4-7-tf^;V5^:t-l-7U;l/:t^v' 
i(? j!j;|/4?-;V-2- (N-x;i'7r^'i';v-N-7U;i':t=*^'> 
^;i/3|?-;P75y) ;>i5"Jl/hrDiJ>J>6. 7 4 g&# 

5 5%. m^wmm. 

[0 2 6 9] NMR (5(CDCl3) ppm: 1.5-1.7(11, IH), 2.3 
5(s, 3H), 2.5-2.7(m, IE). 3.19(dd, J=6. 3Hz, 1=11.5 
Hz, IE), 3.68(dd. J=3.8Hz, J=14.5Hz, IH), 3.9-4.3 
(m, 3H), 4.3-4.7(ffl, 5H), 5. 2-5. 4 (m, 4H). 5.8-6.1 
(m. 4H). 

[0 2 7 0] (XS5) mt^Mt 

(2S.4S) -A-7±'f')V^:ir-l-7n)V^^=yiJ)\' 
20 #=:;P-2- (N-X;i/7r^-f;l'-N-7UJI^:t^5/*)V 
^-)P75/) ;<5';HfDij5^>6. 7 Og (16.45 
Ut;i') ^EhJUxyS Omlt^A^b, -3 0"CT4.9 2 
M:?-h'JC7A^ h*'>HO>^^y-;p^}R5. 0ml (2 

4.7 5'Jt;W 3 0ii-Kgl*fm. *5 5ml1? 

*)iS^)']SU h;PX>5 0mlT»«, 3k?&T 
{rTiiiKK2. 3mlTBIttitL?S:ai, ffij^^f^c W«l 

;i/i7nThi^97^- (h;i.x>-»llx5^;W t«II 

5<? -r-sriiickO. (2 S, 4 S) -l-7'J)P:t4^'>:<j;]/ 
;)f-;u-2- (N-x;l'7r^i';v-N-7'J;P*^->:^>il' 
:j?-;i.75y) /5^;i/-4-pt;i'*:7'htfnij j^>4. 8 

9 g$#%. itK$ : 7 8%. 

[0 2 7 1] MMR 6(CDCU) ppm: 1.5-1.7(m. IH), 2.3 
5(s, 3H), 2.5-2.7(m, IH), 3.19(dd, J=6.3Hz, 1=11.5 
Hz, IH), 3.68(dd, 1=3. 8Hz, J=14.5Hz, IH), 3.9-4.3 
(m, 3H), 4. 3-4. 7 (m, 5H). 5. 2-5. 4 (m, 4H), 5.8-6.1 
(m, 4H). 

IR v(raCU) cr^: 1718, 1684, 1179, 1160. 

40 [0 2 7 2] mmm 

[0 273] 
[^b2 7] 
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-NHS02KC;5e 
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-NHSO2NH2 


7 


-NHS02)Qiai2CH20H 






8 


(A) 






9 




[027 5] 





(3 S, 5 S) -i£W}'J)lr^ttlJ\^/'^^^i.mm»<0^ 

(xni) trnu>';v5^*{b 

(1 R, 5S. 6S) -6- C (IR) -1-t Fa+i/xg^ 
;w - 2-:e-+y- 1 1 -fDW^^^i^- 3 

^0.9 5 3mlt>?'fV:7'nlf;kX5';i'75>0. 8 7 2 

TT. 2-x;i'77t'f;i'75y^5^;w-i-t-:/h:^-> 
v:/Dfc;;i/x5";i/75>o. 9 4 5mit&jnA. 22^ 
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R, 5S. 6 S) -6- C (1 R) -l-tHP+>'X^;W 
-2- C (3 S. 5 S) -5-;^;l'7 7*-f;l'75y;*?;P- 
1 - 1 h * ;WiHx;v tf n u >- 3 -'T - 
l-;?i9"JI/-l-*;i';'?-2-'^:?;A-3-*;U3j?>Blp-;^ h 
^'>->^>'J)VX7.7-)Vl. 6 1 gS#5. IR* : 6 0 

10 [0 2 7 6] NMR (5(CDCls) ppm: 1.25((i, J=7.2Hz, 3 
H). 1.32(d. J=6.4Hz. 3H). 1.47(s,9H), 1.75-2. 0(bi, 

IH). 2.4'-2.65(b, 1H), 2.61(br s, 4H). 3.1~3.7 
(m. 6H), 3.81(s. 3H), 3. 75~4. 25(in. 4H). 5.19. 5.2 
5(ABq, J=12.1flz, 2H), 6. 89(d. J=8.6Hz, 2H). 7.39(d, 

1=8. 6Hz. 2H). 

IR v((BCh) CBT': 3400. 3290. 1770. 1682. 

[0 2 7 7] {■xM2)nm. 

(IR. 5S. 6S) -6- ( (IR) -l-bHa^'>X5^ 
JW -2- ( (3S.5S) -5-7.)Vyr=^^)VT5.J:^ 
20 l-t--^h =^^->* JP#x;i^ 1 -If P U 3 -'f 

;w 9^*- 1 1 -fj;vn- 2 -'^^ a- 3 
Kp->^ h i;;i/xxx;n. 0 8 3 e^z^^n)V 
P^^'^'l 6. 5111K 7XV-;H. 5 2ml*3±i;JxhP;!< 

1. 0Mffl^b7;i/S-'^AO-hP;)l^>®«tl 2.9 3 

inl<£J^ilD-r5, «i«t-4 0'CST?#aL/;ft*^e.2^W 
«i$TS. S;S«K=£BfK:J-h'J|j7A3. 1 8g0*2 4n 

issss't'tca^, x-x;i'*3j;t;x-x;i'-5fflx-x 
5<? fta'&«:i»iii*7Ai7P-7hi/7 7^-T?i8ia- i^s 

U g«Pi^^S«iB$£jS-rs^i:fCiO, (IR.SS. 
6S) -6- C (IR) -1-t HP=^^->X5^;W -2- 

C (3S,5S) -5-7.)vyT=e^)vr^y)f^^)V-i- 
tr p u 3 --f 5^:t- 1 1 ji/A*- 2 -^^^ 

^A-3-;*j;P7H>»0. 4 2 9 gS#5. IRJP : 6 7 

[0 2 7 8] NliR a(DiO) ppo: 1.22(d, M.2EZ, 3ED, 
1.27(d. J=6.3Hz, 3H), 1.64~1.82(b. IH). 2.62-2. 

80(111, IH). 3.26~3.59(m. 5H), 3.63~3. 76(ll, Ifl), 
40 3.&4~4.10(ni. 2H). 4.16~4.29(iii. 2H). 

IR v(KBr) cr^: 3400, 1750. 

MIC (t /ml): JI6:/H'?]*S3626«c: 25. »Jfiltt»S«t 

BC203«c: (0.003, 

[0 2 7 9] mmm2'\ 

( 3 S . 5 S) -IfP U $?Jl/9':t*;W'?^4iASI3J#:<D-& 
Il$2 

(Igi) \£n^)'J)V^^it 

(IR. 5S. 6S) -6- ( (IR) -l-tHP+v'X9' 
;W - 2 -i^^ X / ^^^v'Jf:;^* U ;^x^^->- 1 ^^JV- 1 - 
SO 13 )Vn- 2 A- 3 -* ;i<':«< >i6 p -X h P > 
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3 0 ml izmi)^ *f&T. y y o t:;i'X?;i/7 5 > 

1.16ml (1.3Sfi) t2-x;i'7r*'f;V'75/;« 

1 - p-n h □^>>?;p:ts*'5^*;p3pr:;v- 4-;!<;i' 
:^j:/htrPU>?>2.4g (1.2^J|) ©7-fehr:h>J 

rnx^M t!nnt^:it\Z^V. (1R.5S.6S) 10 
-6- C (IR) -1-b HD+v-x^JW -2- C (3S. 
5S) -5-7,)Vyr'e^)V7^/ ^^)V-l-p-=.hu 

1 ^JV- 1 -*;V/N*- 2 -'"^^^ A- 3 >K P -X h 
D'^>>?;i/XXx;k3. 3 5 g€:#5>. IR^ : 8 9%. 
[0 2 8 01 NMR 0(CDCh) ppm: 1.28(d, J=7Hz. 3H), 
1.37(d, I=6Hz. 3H), 4.68(s, 2H}, 5.22, 5.50(AB(i. 
J=14Hz, 2H), 5.23(s, 2H), 7.52(d, I=9Hz. 2H), 7.65 
(d.I=9Hz. 2H), 8.21(d, 1=2. 5Hz. 2H). 8.26(d, J=2.5 
Hz. 2H}. if 
IR v(CHCh) cr»: 1773, 1720, 1704. 

[0 2 8 1] (xe2) num 

(IR, 5S, 6S) -6- [ (IR) -l-bHD+vX?' 
;W -2- ( (3 S. 5 S) -5-X;i'7T^-1'JP75y^( 

>- 3 -i M ^■t- 1 1 -:j!7;w\*- 2 -^^A- 3 - 

*;i/j}^>Kp-xhD^>iJ;i'XX5^;P3 g?£, xh^ 

l:HD77>6 0mlt0. 1 M-ME SigSSiee (pH7. 
0) tOS^CSd^U 1 0 96/"?5i^':^A^2 gSJP 

tfcio, mmmi<r>^mtmc (ir. 5s,6s) 

-6- C (IR) -l-b HD+v'X^'JW -2- ( (3S. 

5S) -5-x;V7r*'fJi'75y;*9";wi-fcfn'j5;> 
- 3 --f ;W 1 -p^ 1 -* 2 -^^^^ a- 3 -* 

;l/iP>lll.4 2g§#«, IR^: 8 4. 8%. 

[0 2 8 2] :mmi3: 40 

(3 S, 5 S) -bf DU v'JI/f^:t*;W'?'^*ASI»f*iO^ 
^3 

(xgi) }^tif}-:?)V^-t<t 

(1 R, 5 S, 6 S) -6- C (1 R) -1-t Hn+->X5^ 
;W - 2 7 X y U 1 -pt 1 - 

*JW1-2-'^*A-3-*;l'3|«>lfip-;>5 h+5/'^>5?;i/ 

xxt-;h 5 •Jt;i'<&7-fe hxh'j;n omucjs^^ 
*)^T. i^'fy:/nfc!;i'X5^;i<'75>i. 2 5'J^ 
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;*7;V2j^-jw-4-^;V;<7:/h tra u v> i 5 u ^;i/t^Jp 

A^PThy57W-T«S-rSCi(c:<fel3. (IR. 
5S. 6S) -6- C (IR) -1-t Hn^^vX^'jW -2 

- C (3S.5S) -5-p-pt h+'>'^>i?;i^:t+v'*;P 
3|?x;i';^;i/7r^-f;i'75y ;)<^;p-i-p-pt h'^'y^ 

^ 1 ;wt- 2-'^:^A-3-*;piH>Kp-^h=¥ 

>'^>':»VX7.7-)V^%^. iR* : 5 0~8 0%. 

[0 2 8 3] NMR a(CDCh) ppm: 1.20(d. J=6.4Hz, 3 
H), 1.34(d, J=6.1Hz. 3H). 3.79(s,9H), 5.00~5.12 
(m, 4H). 5.23. 5.15(ABq, J=14.0Hz. 2H). 
IR v(CHCU) crM 3390. 1770. 1740. 1693. 1610. 

[0 2 8 4] (Xe2) IStfi^SI 

(1 R. 5 S, 6 S) -6- ( (1 R) -1-t HD+i/X5^ 
;W -2- C (3S.5S) - 5-p-)f.h^-y^>P)Vt^ 

>'i3)V^:i)VX)Vy r ^-r ;k7 5 / ;* ^)V- 1 - p h 

t- 1 -><5=';w- 1 -i3jm- 2 -'^^^ A- 3 -*;i/jj?>K p - 

^ h:^^->'^>i^;i'XX5";n 5'j^JW5i?^p;i/;<^> 

2 OmUdj^^iU. -4 0'C-??7XV-;H 0 5'J^;^<i: 

2 Miift;7;i'5 x>^ Aox h p ^ >mm 3 ~ 4 ml Sin 

A, 1 ~ 1 . 5 ^mm-r^, mmmmt 

hU-^^A 1 9~2 5 5U^;K0* (1 0 0ml) m^<^\Z 

t\z^r)^ mmmi(o±^^tmc (ir. ss.es) 

-6- C (IR) -1-t HP+->I?;W -2- C (3S. 
5S) -5-X;W7 7^'f-'V75/^5'JW-l-trP'J>'> 

- 3 ;W 5":^-- 1 1 -*;u;s*- 2 -'^^ a- 3 

Jl'Jl^>K^#^. : 6 0~7 ox. 

[0 2 8 5] mm4-) 

( 3 S . 5 S) -hTP U v';W5^**;WN''^^AS|j»l«:(D'& 
J£4 
(ligl) 

(IR. 5S, 6S) -6- C (IR) -l-tHP*v-X5^ 
;W - 2 7 X y + i/^cX* U ;U:t + 1 5^;!^ 1 - 
*JW'?-2-'^^A-3-*;Ujj«>Kp->( m^>''?>>?JI/ 
XX5r;l'7 0 Omgi£7-fchXh'j;i'4ml{rSd»U. - 

3 o-CTv^-f vypfcf;i/xg^;i/75>i 8 2 M 1 1 
-p-;< h=^^>''^>5^;i'3r*>'*;i/3j^x;u-4-pt;i/*:/h 

-2- (N-p-pt h*v"<>x;i/:^+'>*;i/7}?x;U-N-;< 

^;p^;>7r*'fJl'75/;><?;W t;nU5^>4 0 img 

<i:^&^tJ'7-fehxh'j;i/3mlS:Jn;^, JKJ^T. 9 0^>M 

mwt^o Rii5immwt:i^^)v-^mmmm\z&€. m 



—1234— 



(35) 

67 

■^Vif^y^- (Y)V:L>'.mm:sL^)V=l : 2) TH 
8|-r-S^tCJ:D, (IR. 5S, 6S) -6- C (IR) 
-1-t KQ+'^X^'^W -2- [ (3S, 5S) -l-v-:^ 
h^'y^yV)V-^^i/lJ)Vt^-)WZ- (N-P-;* h=^r'> 

XXx;W5 1 2iiig*|#.5. 

[0 2 8 6] NMR (5 (CDCh) ppn: 1.22(d, J=7.0Hz. 3 10 
H), 1.34(d. J=6.4Hz. 3H), 1.6~1.9(m. IE). 2.25~ 
2.5(m. IH). 3~3,6(iii, 7H). 3.778(s. 3H), 3.783(s. 
3H), 3.788(s, 3H), 5.05(s, 2H). 5. 13(s, 2H), 5.2(A 
Bq, J=12Hz, 2H), 6.3~6.5(m,lH), 6.8~7.0(ii. 6H), 
7.2~7.4(m. 6H). 
IR v(CHCh) cr^: 1767. 1697. 

[0 2 8 7] (182) 

(IR, 5S, 6S) -6- C (IR) -l-tHD+->xg^ 
;W -2- C (3S, 5S) -1-p-^ h+'>'>^>v';i':t 

;^3i?-;^-N-;^5'J^;^;^>'r^'r;^75/>^9=■;^) tfn 
-3-*;uj)?>Kp-^ h=^->'^>>';pxxx;i/6 i Omg 

S 5^ d;I/^ > 6 ml tx h n ;< > 2 ml 1 7xy-Jl/ 
4mltOji«K}§*^U -4 0'CT«#T, 2Um.it7 
;i/5X'>A©XhD^5'>^ffi2. 6nil (7.5S») ^ 
Jn;Jt> -3 5±51CTmW3 0^J-tS#-r-2)« KiiSJatSr 
S^K:^^•J'^A1. 3 4gS^tJ*2 Omlti?i7P;M 
^>2 0alt©Jg^«*a«f, *JB&5J'm't«. 

■t^m^t:^1^^mT^Zt\Z^l!). (IR. 5S,6 
S) -6- C (IR) -1-t Kn+v'X^'JW -2- ( (3 
S. 5S) -5-N-;^5';PX;l/7r^'f>'P75/^^;Hf 
P U v' >- 3 ;w 5':t- 1 -^'^JV- 1 2 -^^ 

A-3-:^;;i^:H>K2 0 eingS^s, We 8. 6%. 

[0 2 8 8] NMR (S(CDCh) ppm: 1.22(d, J=7.0Hz. 3 
H), 1.27(d. 1=6. 4Ez, 3H), 1.5~1.8(m. IH). 2.63(s, 

3H), 2.6~2.8(m. IE), 3.1~3.6(iii. 5H). 3.65, 3.72 
(dd.J=6.6Hz, J=7.6HZ, IH). 3.8~4.4(m, 4H). 40 
IR v(CBClj) cm-': 1750. 1585. 
HIC r/Bl : ll&::^H<:73$»362&|s|c: 25, ^jhl^it^i^ 
mC2Qm: (0.003, 

[0 2 8 9] mmms) 

(3 S, 5 S) -trniJ-;?;P9":t*;W'?^:^Af§i»f^O^ 
^5 

(Igl) \doUz^)V^^^t 

(1 R. 5 S, 6 S) -6- C (1 R) -l-hHn^j/X5^ 
;W - 2 -i^^ X y 4^ v-ij^^jj; u ;w:t=^^'>- 1 -p^ 1 - 
*;w'?-2-^^A-3-*;i/5i^>ttp-;>^ h^'y^>y)V so 
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xxx;n 5 u^;i'?£7-fehxhij;n 0mnc^»$ 
•a-. jj<?&T, v'-f y :?^n bf;px5=-;i'7 * > i . 2 $ u ^ 
2-N. N-j?;<5^;p;^;P7Tt-f ;i/75 y 1 
- p - h -^'^ > -:^;p:t + jujJ^x;!.- 4 jp* y h 

hi^97^-T«[8l1-«J:ifCJ;0, (IR, 5S.6 

S) -6- C (IR) -l-kh'n+i/X^'JW -2- C (3 
S.5S) -5-N.N-v'^5'>'PX;U7r^:'T>'l'75yy 

5^;P-i-p-^ h4^>"^>i';U:t^>';t»;i':i^x;HfDiJ 
>- 3 ;w 1 -m- 1 ;w V 2 -^^^ a- 3 - 

5 0~8 0%, 

[0 2 9 0] NMR 6 (CDCh) ppm: 1.22(d. I=7.2Hz, 3 
H). 1.34(d. I=6.2Hz. 3H). 2.76(s,6H), 3.79(s. 3H). 
3.81(s, 3B), 5.06(s. 2H), 5.24, 5.18(ABQ, J=12Hz. 
2H). 

IR v((lCh) cr^: 3390. 1770. 1725. 1690. 1610. 
[0 2 9 1] (X@2) vimt 

(1R,5S.6S) -6- ( (IR) -1-t Hd4^->X5P 
;W -2- ( (3 S, 5 S) -5-N, N-j>:^5^;i'7.;l'7 7 

;W3j?xjnf D u j;>- 3 --f ;w 5^:*- 1 i 

A-2-'^^A-3-*;l'3j?>Kp-:;* h^'yoyjVxT. 
r-)VlS.V=t)V^i^i;U)VM'>2 OmUr^d^L-, -4 

o'Ctc?&«iT-5. ::n\z7x'j-)Vios.u=e)V^^zf 

2 Mii'fk7;l'5 X^2x<DX h P pi 3 - 4 ml 

A, rafflTi~i. si^wis^s-r*. s^6:«*»S6:^^ 

'J C/A 1 9 ~ 2 5 5 U^Jl/CD* 1 0 Oml^JgclCffi^. 

5^ V' > - \^x)v^ >i£>pi&^i^mmt> 7 A p V h 

t), (IR, 5S. 6S) -6- C (IR) -l-bHP=^'> 
X^;W -2- ( (3S,5S) -5-N.N-i^pig^;>X)I<' 

7 r t -f ;i'7 5 y pi 5^;nf p 'J >- 3 --f ;w 5^:t- 1 - 

pl9^;W- l-*;W\*-2-^:^iA-3-:^;i/;i?>l6^£»5. IR 
^: 6 0~7 03^. 

[0 2 9 2] NMR (5(D20) ppm: 1.2(d. 1=7. 4Hz. 3H), 
1.28(d. J=6.4Hz. 3H). 1.65~1.80(in. IH). 2.65~2.8 
0(ffl. IE). 2.81(8, 6H), 3.29~3.55(m, 5H), 3.65~3. 
75(m. IE). 3.80-4. lOd. 2H). 4. 16~4. 30(iD. 2H). 
IR v(KBr) cffl-i: 3400, 1750. 
MIC (r/ml): Iie:/H'i?^a3626l*: 25. Sjfiltta« 
£^MC203%: (0.003. 

(3 S. 5 S) -tfPU j?;i/5=-:r*;W^'^:?.ASS^K>-& 

(ISI) tfpij>?;i/5":t^t: 

(IR. 5S.6S) -2-i?7xy4r5^J|^XJj?U;i':t+'> 
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-6- ( (1 R) -1-t Hn^->x?^;W 

2 --^^Ji A- 3 x-;i/;t5=-;pxx 
xJW6.8 8g (115U^;W &>?i^D;Vpl5'>7 Om 
1KS*^U *?&T. h'JjJ«f";Wi'DPJ/7>l. 8 Iml 
(14.35'J^:;W t h'Jl5=-Jl/75>l. 9 9inl (1 

mf^. #5nfc (IR. 5S, 6S) -2-i>7xy+-> 

jh;!;*'j;i':t=^^->-i-;'^?;u-6- C (ir) -i-h'j;^ J(? 

xhU^P? Oniit;:^*iL. )k?&Tlr (2S.4S) -i- 
t-zfh^>':)])Vt-=.)V-2- (N- t-:/h^->*JU3j?x 

D>jy>5.43g (i3.2 5U*;w ts^-ry:/at! 

J^X5=^;^7 5>2.30g (13.25'J t^lM 
X. 4. 5ltM}ft^1--&. asnfc (IR. 5S. 6S) - 

2- c (3 s. 5 s) -i-t-:/h^^'>*;P3Hx;i/-5- 
(N- t->^N^->*ji'#x;i'-N-x;P7rt'f;i'75 a? 
y) ;*?;nfDij>?>-3-f;w f^:^--i-j<f^;u-6- 

C ( 1 R) - 1 - h 'J >t 5^;l^-> U Jl/:t+->X5^;W - 1 

;i/A*- 2 -'^^ A- 3 >Ke^7 ix;i/>(5^;i/x;^7^ 
«m »»xg^;n 5 oinn?»«>, SMccac w« 

^. SS* h-il'X^J^Si^S^b-rsjitfCckO. (1 

R, 5S,6S) -2- C (3S,5S) - 1 - t -':r h^'ylJ 
C (IR) -l-t:HP^r>'X5^;W -l-;<5^;l-l-*Jl' 

n- 2 -'^^ A- 3 -*;vjj?>»i?7 xx;i.^ ^)VX7.7-)V 

7. 5 3g£^<&. JR«: 8 7%. iSfiUgS. mp. 1 6 3 

~i 6 4^:. 

[0 2 9 3] NMR (S(CDCl3) ppm : 1.27(d, J=7.2Mz. 3 
H), 1.39(s. 9H), 1.42(s, 9H). 2.45~2.65(m, IH), 
S.l'-S.SSdn, 2H), 3.28(dd, 1=7. 2Hz. J=2.6Hz, IH), 
3.5~3.77(m, 2H), 3.9~4.15(in, 2H). 4.26(dd, 1=7.0 
Hz. 1=2. 6Hz. la), 4.2~4.37(m. IH). 4. 45~4, 66(111. 40 
IH), 6.07(s, 2H). 6.95(s. Ifl), 7.2~7. 6(111. lOH). 
IR v((lCh) cr>: 3385, 3230. 1778. 1715, 1685. 

nEio^Oi 9 Si tVXVtUU C. 57.99; H, 6.40; N. 7. 
12; S. 8.15. 

miU C. 57.87; H. 6.46; N, 6.99; S. 7.93. 

[0 2 9 4] (162) HKfiJS 
mitrJl'S.XOAS. 2 0 e (2 4 5U^:JV) ?£7XV 

-4 0^»Cf&i3IT. (1R.5S,6S) -2- C (3S, SO 
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5S) -i-t-:/h^v'*;i<'3j^x;i'-5- (N-t-:/h* 

J^^-S-'f;!/] g^:t-6- ( (IR) -l-tHD^->X5^ 

;w - 1 5^;!^ 1 2 -'^^ a- 3 }Vif> >m 
7xx;i.;<g^ji'XXx;i/2. 3 6 g (35'jt;W (O'J 

i;U)V:^^>l2umm^^^\zmiM^. -25~30 

iCT? 3 . 5 i^iBi«b < »»-r«. K«j««»B^:^ h u •> 

A5. 9 1 g (7 2§)J'e)W (9;K4 8iDli$%4>lC& 

a^^*:«*liSfflv>fc:«3 7 Ai7 0-7 h^^7W -{c*Ht 
(1:9) l?iffia-r48S^J>&ai!it£ 
^'r^Z.t\Zi:y), (IR. 5S, 6S) -6- ( (IR) 
-1-t Hn:^^->x5^;W -2- C (3 S. 5 S) -S-T.)^ 
yr=^^)V75.J :f.'y-}V}iU U -J>- 3 1 - 
;jt^jV-l-*;W'?-2-'^^A-3-*;P#>»9 1 Omg* 

iR^: 7 2%. 
[0 2 9 5] NMR d(D8 0) ppm: 1.22(d, J=7.2Hz, 3H), 
1.27(d. J=6.3Hz. 3H), 1.64~1.82(m. IH). 2.62~2. 
80 (in, IH). 3. 26~3. 59(iD. 5H). 3.63~3.76(in. Ifl). 
3.84~4.10(l, 2H). 4.16~4.29(l. 2H). 
IR v(KBr) cri; 3400. 1750. 
MIC (r/mi) : n^':^Y'Onm2&2m: 25. 

v«:;;^»ai5^^m (r/Bl) : 9. 8. 

m.^nm (x) : 36.3. 

[0 2 9 6] (IISSM7) 

(3 S. 5 S) -lfnUj^;Pf^:f*jm^;^A9l^©^ 
^7 

(XSi) trnij';?;wg^:t^b 

(IR. 5S. as) -6- ( (IR) -l-tKD^->X^ 
V^l^-^y'J)\'X7.7-)]/2 7 7iiig*7-t:h::i 

9 8 M 1 i5<j;c;-;?-i' 7 :/D i^jvx^jir 5 > 1 6 6 m 1 * 
«s;^;iniA. ^STmwis*^-rs. #^n& (ir, 5 

S. 6 S) -2-s;7xy +->4^;^*U;^:t+>'-6- 
C (IR) -i-tHP=^r->xf^;w -i->if^;wi-*;v 
n- 2 -'^^iiA- 3 -*;P3j?>K p-;jt h4^5/'^>i?;i'x;^ 

xJl'<£#tyS*S?«}'*?^T. (2S.4S)-2-(2-t 
K n^'yx=fM X)Vy r'E-iJVrs../ ^ 1 - p - 
h^v"^>i?;>:i-^'>*;i'5j?x;i/-4-;jt;p*:/M;D 

>J5?>344iigi:y-rV7'n fcf;>X^;i/7 5 > 1 6 6 w 

It^&Jig^. ll®T2I^WJt*f-r^. S^S?S&B^BSX5^ 

iffi-rs. stts->'j*y;i/*9Ai?DThi^97^-"e 

ifi!S!-r5JltlC<kO. (1 R. 5 S. 6 S) -6- ( (1 
R) -1-t Hn^t^s/xg^;!/) -2- ( (3S. ss) -5- 
(2-t KP^v'X^^ji/) :^;^7r*'r;^75yp^?'>l^- 
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3 ;W ?:t- 1 -P^ ^'JW- 1 2 -'^^ A- 3 

;1'3H>'Kp->^ h + x'Ov'Jl'XXxjH 5 6iiig$:# 
•5. 1R«: 2 6%. 

[0 2 9 7] NMR d(CDCl3) ppd: 1.22(d, J=7.0Hz, 3 
H), 1.34(d, J=6.2Hz. 3H). 3.79(s.3H). 3.80(s, 3B), 

5.05(s. 2H), 5.17, 5.24(ABq. J=12.2Hz, ffl). 
IR vCCHCh) cr*: 1775, 1690. 

[0 2 9 8] (Xe2) iK^a 

(IR, 5S, 6S) -6- C (IR) Hd^^-^X^^ 
;W -2- [ (3S.5S) -5- (2-kHa+>'X^;0 

- 1 JVA- 2 -'"^^ A- 3-*;U:i?>K P h+ 
i?)VX7.T)Vl 4 8n8S:>'i'D;M3'>3inltXhP;< 
5'>7 5 0/tliO}i^tC?§d^L, ^l!!*, -4 01CT 
7xy-JV2 5 8 ult 1. OM-ffiftT^USX-^^Arox 

•&«=«fli* 7 Ai^ DT h -Tfifi-rs t C J; 

0, (1 R, 5 S. 6 S) -6- C (1 R) -1-t Hn^v- 
X?^;W -2- [ (3S,5S) -5- (2-kHa^v'X^ 

5":t- 1->15";P- 1 -*;W'?-2 -'^^^A- 3-*;l':i?>K4 
2iiig?£#S. JR$: 4 6%. 

[0 2 9 9] NMR (5(DjO) ppm: 1.21(d. J=7.4Bz. 3H), 
1.28(d, 1=6. 4Hz. 3H). 1. 66~1. SKm. IH). 2.66~2. 
81(11, IH), 3.15(t, J=5.6Hz, 2H), 3.32-^3.54(10. 5 
H). 3.65~3.75(Bi. 3H). 3.87~4.07(in. 2H), 4.18-4. 30 
27 (m. 2H). 

IR v(KBr) cr': 3400, 1750. 
Jflltfti* •7«^X»ai54>mT/iiil:29.3. 

[0 3 0 0] i^mms) 

(3 S. 5 S) -fc!a'Ji;;P?:t*;W'C'>^*A|g«#:fiD-& 
^8 

(XSl) }fWjmV^:tit 

(1 R. 5 S, 6 S) -2-i?yjiy^i^^X-^U)V-t^i^ 
-6- C (IR) -l-hYu^-yx^M -1-^5^)1-1- 
*JWN*-2-^^A-3-*Jl':i^>Kp->^ h+i^'^^v'JW 40 
X7.f-)V4 5 6iiigS7-fehXhU;i/3nlK»*»U 

T, i?'fv:/Di;;vx^;i'75>i 6 SMit (2S,4 

S) -2- (.1. l-J-t^'J-2-p-;f.h^>''<>'J)l-t 
*;P3j^x;n;DU5;>4 4 5iiigtSllPA.. 0"CT-I!i6tt 

*TflSi5;:j5fe^L, ia5K-7y:^^i^':7ATi£m m&mm 

UttCiO. (IR, 5S.6S) -2- C (3S, 5S) - 50 
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5- (1. l->':t4^y-2-p-^ h*v-^>>;;W:t^>'* 

;^3i^xJ^-l, 2. 5-5'7v'7\/'Jv'>-5-i';w j^ig^;!/ 
a-'f;!/] ^*-6- c (iR) -\-\i^u^\/x^)\A - 

1 =^)V- 1 -tlA/-^- 2 A- 3 -tl)l^>mp-:^ h 
^r->'^>v;l'XX'r;V5 1 Oiiig?£#5, W : 7 2%. 

[0 3 0 1] NHR 0 (CDCU) ppm: 1.22(d, J»7.4Hz, 3 
H). 1.34(d, J=6.2Hz, 3H), 5.04(s,2H), 5.23(s, 2H). 

5.18, 5.24(ABq. J=11.9Hz, 2H). 
IR v(CHCh) crM 1773, 1735, 1700. 

[0 3 0 2] (IS2) lijiffiS 

(IR. 5S, 6S) -2- C (as. 5S) -5- (1.1- 

1, 2, 5-5"7i?7V'Ji^>-5-f ;W ^5^;i-l-p-;< 
h + '^'^ > i^Jlt^-yiJJV^X)^ tf D ij >- 3 -f ;W 
^^-6- C (IR) -l-tHD=^^->X^;W 
-i-*;i'A*-2-^:^iA-3-*;i'Ji^>Kp-;< h+>"^> 

i'>3nlt(DMm\zmi!i^L. -4 0*0^7X7 

—)V7 2 9Mlt 1. 0Umt7}V5.X^A(DXha;f.^ 

>s»t5. 0 SBitsio^. mm-vLsnmimr^, 

SJi5S?&»K:?-hUC/Al. 2 8 gO*5 Oml^Jg+tC 

a^, X— rJi/-^=i^-y->jiM-eife#-r-5). y^m^mi 
5iiST?«£E««i«, ;^?^w>->'trxji/'<^>-tr>«a 
^ftSfffi* 7 Ai' a V h ^7 7^ --cnmt^ z.t\z^ 

•3, (1 R, 5 S, 6 S) -2- C (3 S, 5 S) -5- (1, 
l-i^:t+V-l, 2, 5-^7i>7'/U'J>-2-i)V) 
^)V\iU\)i?y-Z-(M C (IR) -1-bH 

d:^^->x5"jW - 1 1 -*;WA'- 2 -'^^^a- 3 -* 

)Vi^>mi 8 Oiiig*f#5. W : 7 2%. 
[0 3 0 3] NMR 6(D20) ppm: 1.21(d, 1=7. 4Hz. 3H), 
1.28(d, J=6.4Hz. 3H), 1.68~1.84(iii, IH), 2.71~2. 

85(m, Ifl), 3.28~3.77(m, lOH), 3.94-4.1201, ffl), 

4.17~4.31(iD, 2H). 

IR v(KBr) cr^: 3400, 1750. 

MIC (r/ml) : Jie>^H'5I*S3626|*: 25. 

Jlll«f«S ■7<>;^»m5^>lfe (r/m!) : 31.8. 

[0 3 0 4] mmm9'i 

(3 S, 5 S) -\£u^)i»]r^ttl)VA^^mmi^O^ 

(xmi) 

(1 R, 5S, 6S) -2-5?7x/+'>*X*UJI/*+'> 

-6- C (IR) -1-t Hd:^^>'X5';W -1-^^)1-1- 
:^;v/^-2-^^A-3-ii}Vt^>mp-)^ h+>"^>>?;v 
x:^f-;l'6 3 8BgS;7-fehXhU;P6iiHC»*>U, }fc?& 
T, 'M'^:fU\i)VX^}V7^>2 3 0iilt (2S.4 

S) -2- (1. l-v:t+V-2-p-^t h:^v'^>>';l^:t 
=^^->*)l'iHx;i/-3, 4. 5, 6-xh7t Hn-1, 2, 6- 
5'7>?7>^>-6-'f;w ^?^;k-4-/;i/*:/h-i-p- 

h^'y^>z^)Vt^'yi3)V^X)V\inUiP>7 0 One 
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^^W'-TSfSfSritCjcO, (IR, 5S,6S)- 
2- C (3 S, 5 S) -5- (1. \--J^^V-2-x>-:^ V 
i^-y^y9fV^^-yii)\/t^~y\/-Z , A, 5. 6-xh7t 
Hd-1. 2, 6-^7-:?7i?>-6-'f;W ^^"jl'-l-p- 

;W ?:t--6- [ (IR) -i-t Hn4^->x5^;w 

1 -}i)\n- 2 A- 3 >K p-;< h4^'> 
/<>-:?;i/XXxJI<'6 4 0iiigS#S. iR*: 6 4?fi. 

[0 3 0 5] NMR <5 (CDCh) ppm: 1.22(d, 1=7. 4Hz, 3 
H), 1.34(d, J=6.4Hz, 3H), 5.04(s,2H), 5.17, 5.25(A 
Bq. J=12.3Hz, 2H), 5.19(s, 2H). 
IR v((lCl») cir»: 1700. 1770. 

[0 3 0 6] (I@2) JDl«a 

(1R,5S,6S) -2- [ (3S.5S) - 5- (1.1- 

3.4, 5. 6-xh7tHD-l, 2. 6-5'7-:^7>?>-l.- ^ 
-f JW ^5';>-l-p-;)i V^'y'^yV}\-^^'i/ii)\^i^^~ 
}V\^aVi^>-3-^)V) f-t-Q- C (IR) -1-tHD 
^'yX^M - 1 1 -1J)Vf^- 2 -^^A- 3 -fDV 

3j*>Kp-;^ h+'>'^>s^;i'XXx;i'6 o Oigss^i^p 

;l^;jt3'>9Dilt-hn^i'>3. 5iDltOJi*SfcSg*^* 
OH Me 



mOPh)2 
000CHPh2 



1 

OH Me 



■ h, -4 0'CT7-y-;P8 6 1 wit 1. DM 

-ti^b7;l'5X'5AOXhD:>t^>^}«5. 9 4ml JO 

A 1 . 5 2 g©*5 Oml^jSt lca€> X-xjp-'XJ^^ 

ii-^sf^Ttt^-rs. ii^m^mi smis-rMEfim 

5^ > - bf X Ji.'^ > -bf >*«^#:«» IB* 7 A □ T 
hi^77>f-T?*l§|-r«;itfcJ;»), (IR, 5S.6 

s) -2- c (as, 5S) -5- (1, i-e^rf+v-a. 4. 

5, 6-rh7kHD-l, 2, 6-5=-75^Tv'>-2-'f ;W 

>(5";vtfnije^>-3-'f;W ^t-Q- C (iR) - i-t 
\in^y'X'f-)V] - 1 1 -*;i/y\'- 2 -'^^ a- s - 

iJ)Vi!^>mi 9 OiiigS:#«. iRJp : 6 3 X. 

[0 3 0 7] NMR 5(DjO) ppm: 1.20(d. 1=7. 2Hz, 3H), 

1.27(d. J=6.4H2, 3H), 1. 65~1. 80(m, 3H), 2.65-2. 
80 (m, IH). 3.27~3.56(in, 9H), 3. 64~3. 74(m, IH), 
3.91~4,10(iD. 2H), 4.15~4.30(m. 2H). 
IR v(KBr) cnr^: 3400, 1750. 
MIC (r/ml) : '^1*93626^: 25. 

SsL^mS.^'07.f^ms>^'4k{rM\) :28.4. 

[0 3 0 8] C^«IM10~12] 

(3R,5R), (3 R, 5 S) , (3 S, 5R) - 

If a ij >';i/5':t*;i'A*'^4^Afl»«c (x;i'7 r 5 Hff« 

#:) 
[0 30 9] 
[{b2 9] 



OH Me Boc 



OOOH 



O0OCHPh2 
O2NH2 



[0 3 10] (lei) trnu>?Ji'^:tft; 

(1 R. 5S, 6 S) -2-y7x/+v'3t?X*U;V:t+'> 

-6- C (IR) -1-t Hn+v'Xf^;!/) -i->i9^;i/-i- 
*;WN*- 2-'^:^A- 3 -*;vji^>Kv'7 ix;i/;<^;i/xx 
mm t i-t-:/h^->*;W3}?x;p-2- (N-t- 
:^h=^->*;^3Kx;^-N-;:^;^77^r-f;^75y) ^^^^jp 
-4-;t;P*::/MfnU$;> (Pyld) t&7-fehxhij;P 
(MeCN) CSSjJJb. *J^TTi;-f v:/Dtf;i'X5^;W75 
> (HNPr-i) SSSm ^4ro^frTT?«*^L. 



7 7-f«-'C'SSi-r-5ilttJ;D, (1R,5S,6S)- 

2- ci-t-:/h4^'>*;>iJ?x;i/-5- (N-t-::^h+v' 

■)j)Vt^=.)V-ti-7.)Vyr=^^)V75. J) ;<^;Wkf D U 
>-3-'f;W 5^:^-6- C (1 R) -l-t HDc^v'Xg' 

;W - 1 - 1 2 -'^^a- 3 -*;i/Ji?>K 

[0 3 11] 
[S4] 
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9\ 




Pyld 


HNPr-i 


MeCN 




6#ltS 
















•c 




% 






3R5H 


1.17 


1. 30 


X 7 


ice 


240 


86 






3B5S 


1.20 


1. 30 


X 7 


ice 


120 


BS 




Ml2 


3S5R 


1. 14 


1.27 


X 7 


ice 


270 


73 



k)S®©SS (g) -5^«®S* (ml) 



[0 3 12] ffe.nfc-€-n-eno<b^!feo;^'^i7h;i/x 

[0 3 13] (3R. 5R) ^mf-, NMR d ((XCh) pp a? 
■: 1.26(d, 1=7. 2Hz, SH), 1.39(d, J=6.2Hz, 3H), 1.4 
3(s, 9H), l.oKs. 9H). 2. 5(iD. IH). 3.1~3.9(in, 6 
H), 4.0~4.7(iD, 4B), 6.1(11, Ifl), 6.98(s, IH), 7.1 
~7.6(iD. lOH). IR V (KBr) cr»: 3400, 3240, 1770, 

1710, 1670. 

[0 3 14] (3 S, 5R) Stt#:. NMR 5 (CDCI3) pp 
m: 1.28(d, J=7.0Hz, 3H), 1.36(s. 9H), 1.40(d. J=6. 
2Hz, 3H), 1.52(s, 9H). 2.0(in, IH), 3.2~3.9(iii, 7 
B), 4.2~4.4(iB, 2H), 4.4~4.6(l, IH), 6.01(8, 2H), 

6.94(3, IH). 7.1~7.6(iii, lOH). IR v (KBr) or*: 30 
3400, 3240, 1772, 1708, 1682. 

[0 3 15] (3R, 5S) NMR d (CDCI3) pp 

■: 1.76(d, J=7.2Hz, 3H), 1.3~1.5(bi, 12H), 1.52(s, 

9H), 1.9~2.1(m, IH), 3.2~3.9(d. 7H), 4.1~4.4 
(m. 2H).4.4~4.6(n, IH), 6.04(s, 2H), 6.94(s, IH), 

7.1~7.6(a, lOH). IR v (KBr) cur': 3420, 1770, 1 



710. 

[0 3 16] (XS2) '^m. 

(IR, 5S, 6S) -2- (i-t-::/h=^^->*Ji'#n;w- 
5 - (N- 1 V^z/lJ)V-i^^:::.}V-^-7.)Vy r'^^JVT 
=./) ;<5';HfniJ>?>-3-'f;W C (IR) 

- 1 - 1 H a^'yX'^jV} - 1 -pt ^)\^ 1 -:«7;w\*- 2 -'^^^ 
J*-3-^)Vi^>mi>y3i=.)V^'^)Vx:^'r}V (S«) s 
-;?i^a;w^^'> (DCM) C}S*»U imss**, ffifl; 
7>)l/5::i':/A (AlCh) ©v^a;V;«^> (DCM) -T- 

y-;i/ (PhOMe) mmizmr^^ ^5©*#TTm# 

-r-T^tST-SCitliD, (1 R, 5 S, 6 S) -6- 
C (IR) -l-t Hn+v'X^^JW -2- i5-X)Vy7 

5 H.?^f^;nfDUv'>-3-'f;w ^t-i-^^)V-i-ij 
J^A•- 2 -^^ A- 3 -*;i':t?>Bfis^s. 

[0 3 17] 
[S5] 
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SUSS #9 




AlCla 


DCM 


PhOMe 


















•c 




% 




3R5R 


8.0 


X 16 


X 10 


-30 


300 


86 




8R5S 


8.0 


X 17 


X 10 


-80 


150 


88 




3S5B 


8.0 


X 17 


X 10 


-30 


150 


73 



I) bTo ij i? yfllliOir^jEEE 
n)«'!r. 3IK®Efi (g) K% 

[0 3 18] n^nit^fven<n{c^m<D7.^i; 

[0 3 19] (3R. 5 R) m^W. NMR 6 (DiO) ppa: 
1.18(d. J=7.2H2. 3H), 1.27(d, 1=6. 2Hz, 3H), 1.9 

(m, Ifl), 2.7(!n, IH), 3.2~3.6(m, 5H). 3.6~3.8(in. 

IH). 3.8~4.1(ffl, 2fl), 4.2(iD, 2H). IR v (KBr) c 

r': 3360, 1750. 
[0 3 2 0] (3 S. 5 R) Sk^Vif-, NMR 6 (CDsSOCDa) 
ppm: 1.09(d. 1=7. GHz, 3H), 1.14(d, 1=6. 2Hz. 3H). 

1.7~2.0(ni, IH), 1.9~2.2(in, IH), 2.9(in, IH), 3.0 

-3.3(0. 4H), 3.3~3.6(i, IH), 3.6~3.8(in, 2H), 3. 

9(1, IE), 4.1(n, IH). IR v (KBr) cr^: 3340. 176* 



HO Me 



MesSiO Me 



*5, 1740, 1620. 1575, 1548, 

[0 3 2 1] (3 R, 5 S) m^W-c NMR 6 (DaO) ppm: 
a? 0.86(d. 1=7. 4Ez. 3E), 0.93(d, 1=6. 4Hz, 3H), 2.43 
(d, J=6.fflz. 3H). 1.90(dd. J=9.0Hz, I=4.4Ez. 2H). 
2.9~3.3(iii, 5H), 3.48(dd, 1=13. 2Hz, J=7.2Hz, IH), 
3.7~3.8(Bi, 2H), 3.8~4.0(iii,2H), 4.47DH0. IR v (K 
Br) cr*: 3400, 1750, 1585. 
[0 3 2 2] CIIJt«flJ13) (3S. 5S) -trnUJ?;!/ 

[03 23] 
[fl:3 0] 

He 



Me3SiO 



0^' 



O00CH2CH=CH2 



00CX3i2CH=CH2 



•P0(0Pli)2 
(I)0CH2CH=CH2 



OH Me 



OH Me 



^NHS02NH2 

-Air 
O00CH2CH=CM2 



a)OH 



-NHSO2NH2 



[0 3 2 4] (XSl) hU^^'Jl'v'UMfc; 40 
(3S.4S) -3- ( (IR) -i-t:Fa:^v'X?^;W - 
4- C (IR) -l-y:i.~)V'^'^i3)Vif^~)VX.'^M -1 
-7 U )]^-:^^'yts)Vi!?.-)V^'^)]^ 2 -Tlf^'v'/ > 5 . 0 
4g (1 3. 3 55iJ*JW roh;l'X>4 OmlfiSJStCtf 
U';?>1.5 1iDl (1 8.6 95U€;W «;»JniU 

*?&T. h^J^^}Vi^ua'>^>2.2 6al (17. 
3 6 5 Ut;W ^JBTT^o ^ia^i . 5I^W8I}^, 

t>-&fcwa®<£* (2 0) :^^xfmmfiWi^vm^mw^ 



J:»3. fflttSlltLT, as® (3S.4S) -3- 
C (IR) -l-hU^^;Pv''J;P:t+>'X5^;W -4- 
C (IR) -l-yj:=.)V^'ttl)V^~)VX<^)V) -1-7 

'j;U:t^->*JP:1^x;i.;<5=';l'-2-T1^9"i;y>5. 6 1 

4g?£#S. 11X^9 4%. 
[0 3 2 5] CrS2) KmRH^ 

xsiT#&nfcm«© (3S.4S) -3- c (ir) - 

l-hU^?;i/->'J;V:t+->X5"JW -4- C (IR) -1 
-7 xx;l/5':t*;l'^x;UX5';W - l -7 'J )V-t^^ylJ 
)V^::i)V^=^}V-2-7i£^i^y>5.60s (12.4 5 
4 5Ut;W ©T-h9kHn79>6 2inl»J«lC-6 0 
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mm.2A.'d%\ (2 4.9 5'j*;w SijSTL, lo^^w 

8i«if5. I^S«T3-h*^^'>0.4 8nl (14.9 4 

n U H 2 . 7 3 ffll (1 2 . 4 5 5 'J ^ Jl/) S:iD^. 1 
X^l 2 OmltzKl 2 Oiiil&mi^agb. *lShJVX 

>-cHiiiiffli-«. w«»S'&t>ii-, iins* (20) , 

T. aSSO (IR, 5S,6S) -2->;7x/+>'3|^X*; 
U;i^:t=^>'-6- C (IR) -l-hU;^?;l^>'U;p:^-+'> 
X^^JW - 1 - ^ 1 2 A- 3 > 

K7U;l/X:;^T->ll'3. 7 9 5g?&#-5. 1R$10 4%. 

[0 3 2 6] IR V (CHCh) cm-i : 3008, 1778. 1722, 
1636, 1589. 1489. 

NHR a (CDC1») ppn: 0.12(9H. s). 1.19(3H. d. 1=7.2 
Hz). 1.25(3H. d. 1=6. 2Hz). 3.24(1H, dd. J=3.0Hz. I 
=6.8Hz), 3.3~3.6(lfl, m), 4.11(1H, dd. J=3.0Hz, J= 
10.2Hz), 4.1~4.3(lfl, b), 4.6~4.7(2H, aO, 5.1~5. 
5(2H, n), 5.7~6.0(1H. m), 7.1~7.5(10H, m). 
[0 3 2 7] (IS3) fig^ 

xn2-r;%^nitim. cir, ss.es) -2-v'7xy 
+->J^:x3^'J;^:t*->-6- c (iR) -i-h'jpi5^;i^'> 
u }V-t^'>x^)V) - 1 1 2 -^:^A- 

3-;*>;i/s}^>^7'J;PXXx;P2. 5 6 g (4.2SU^ 
)V) t (2S.4S) -1- 7^))V:^^>'i3)Vt^~)V-2- 

□ 1.4 8g (s.osu^jw t*7"fehxhu 

;H 3ifll(Z^;5ib, JK}^TfCi?-rvynfcf;PX^;U75 
>0.9 5inl (5. 4 esUt;!/) SrJKTU. I^ia-r7. 

9kmt^. mm^'y')ti^)Vi7n^hif7y^- (hp 
x>-»ex9^;W T«»[-r-SJ:iCJ;0, (iR. 5 

S.6S) -2- ( (3S.5S) -l-7U;P*+i'5!7;i/3K' 



10 



20 



30 



*x;w-5- (N-x;i'7r^'f;V75/) ^'^)V\iu^)=> 
y-Z-IM ?:t-6- C (IR) -l-tHn+i/X5^ 

;w - 1 1 -i3)vn- 2 -^^^iA- 3-*;pjJ*>K7 

0}VX7.7-}V 1 . 6 3 g JR* : 7 1 % . 

[0 3 2 8] ^HNMR 5 (CDCh) ppm: 1.26(3H. d, J=7. 
GHz), 1.35(3H, d. 1=6. GHz). 1.7~2.7(3H. m). 3.1~ 
3.5(5H. m). 3.5~3.8(1H. i). 3.9~4.4(4H. m). 4.5 
M.9(4H. m). 5.0~5.5(5H. ■). 5.8-^.1(28. ill). 
IR V (CHCIa) cr': 1772. 1691. 1410. 

[0 3 2 9] (xg4) m.um 

(1 R. 5 S, 6 S) -2- C (3 S, 5S) -l-7'J;^s^ 

+->*;i':l?x;p-5- (N-x;k7r^'f;P75y) 

jHfDiJ>?>-3-'r;W ^:f-6- C (IR) -l-kh*P 
^-yx'^M - 1 1 -*;PA*- 2-'^^A- 3 -f})V 

it?>K7U;UXX'r;U3 7 9iiig (0.6 9 55Ut;W 
CD7'feh> (14111) m&\Z, hU7xx;V^X7>f > 
SSng (0.2 15U^;W , *5^ft;h'J-n-:/5^;l'X 
X0.4 2 4ID1 (1.5 3 5U^;W S^ftlt. JK^T. 

(h'j7x-;i^*:^7^» /X5';?':?A8 i 

Ig (0.0 7 5U*;W l^iiST4 5^)>«# 

u 3ecsiaTmK»m *3 5bi, «{bp<5^v 

Jii!gl£Jft-r5r.tlCj;D, (lR.5S.6S)-6- 
C (1 R) -1-t HP=^^->X?^;W -2- C (3 S, 5 

s ) -5-7.)vyr't-iJV7s.y)^ n u 5^ >- 3 
M 1 5^;!^ 1 -:*;WN'- 2 ---^^ a- 3 -tiju^y 

m2 3 8iEg%#-&. : 8 2% (HPLCiffiiES 5 
96) . 

[0 3 3 0] NMR 8 (DiOppn: 1.22(d. J=7.2Hz, 3H). 

1.27(d. 1=6. 3Hz, 3H), 1.64-1. 82 (m, IH), 2.62-2.80 
(m. IH). 3. 25-2. 59 (m, 5H), 3. 63-3. 76 (m. IH), 3.84- 
4.10(in, 2H), 4.16-4.29(ni, 2H). 
IR V (KBr) ci- 1:1340. 1750. 

[0 3 3 1] mmni4:i (ss. ss) -ifnij>?;i' 



[0332] 

[^bsi] 



HO Me 



Me 



O0CICH2CH=CH2 



OH Me Alz 



ilesSiO 

(D00CH2CH=CH2 



MesSiO 



LO Me 



<0Ph)2 
(3)0CH2CH=CH2 



OH Me 



O0Oai2CH=CH2 



-^•rA-<;-w^'^NHS02ini2 



OOOH 



[0 3 3 3] (xei) hUpi^;i'>'U;wt: 

(3S.4S) -3- C (IR) -l-tHD+->X5^;W - SO 



4- C (IR) -l-7xXJl/5":t*;P#XJVX5";W -1 
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%i&m 1 3 ®xe itmrnzhx. h u ^ u Mt 

T-SCttJ;!?, (3S.4S) -3- C (IR) -l-h 
^}^^)Wy^))Vt^'y:i-^M -4- C (IR) -l-7x 
*;i/iR-;i/X5^;W - 1 -7 U ;i/:t*5/;^;;i/jJ«r: 

[0 3 3 4] (Xe2) gasK^s 

xsiT?#enitas0 (3S.4S) -3- c (IR) - 

l-V^)^^)V^y^))V^'^'yX9-)V] -'4- ( (IR) -1 

(IR. 5S,6S) -2-J?7x/4=^5'*XJi^U;i':t+-> 
-6- C (IR) - l-h'J;t?;V->>J;l':t=^^v'X5";W - 
1 1 -lJ)Vn- 2 A- 3 -*;P3P>||7 U )V 

[0 3 3 5] (xes) ie# 

XS2T#6nfcS«0 (IR, 5S,6S) -2-i;7i 

/4^->3^X7tNU;w:t=*^>'-6- ( (IR) -i-h'j;<g^;i' 

-3-*J>3p>K7U;l/XXx;l'5. 0 5 g (8. 3 

;w t ( 2 s , 4 s ) - 1 -7 'J ;P^+->*;i'#x;i/- 2 - 

/) p5?^;l/-4-p(;i/*:/htDU>^>3.77g (9.9 
4 5 U *fflVi|l«IOSlfi:*fl=-C, ( 1 R. 5 S. 6 
S) -2- C (3S, 5S) -l-7U;^:^-*'>*;^^l?x;^- 
5- (N-7UJV:t=*^>'*;W3}^x;>-N-X;P77^'f;l'7 
5/) ^^)V\da^]i^>-3-i)V) 5^:t-6- C (IR) 
- 1 -k \in^'>x'^M - 1 1 -ti)Vn- 2 -'^^> 

A-3-*)l/3j?>e7U;i/x::^x;i'3. 6 5g=£#*. IR 
7 0%. 

[0 3 3 6] NMR 5 (CDCh) ppm: 1.27(3H, d, I=7.2H 
z), 1.37(3H, d, J=6.2Hz). 2.5~2.7(1H. m). 3.1~3. 
3(3H, a), 3.6~3.8(2H, n), 4.0~4.3(4H, n). 4.4~ 
4.9(6H. m), 5.2~5.5(6H, m). 5.7~6.1(5H. m). 
IR V (CHCla) crM 1777, 1718, 1686. 1395. 

[0 3 3 7] (JMA) mm 
mikmi^(r>iMAt^<nWi<n^Vrc. (ir. ss, 

6 S) -2- ( (3 S, 5 S) -\-7^))V-t^'y1}Sl'i!?^X 
)V- 5 - (N-7 'J }V:^^>''fj)V^X)V-^-:X}Vy r't-i 
)V7i/) ;< bf 3 -f;W 5":t-6- C (1 

R) -1-t Hn^i/x?';^ -i-;<5^;p-i-*;i/n-2- 

'<*A-3-^7;Vd«>K7U;i'X;^f-;P3 6 Smg (O. 5 
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8 65'Jt;V) h U 7xx;l'4^X7-)'> 8 Sing 

(0. 3 25Ut;W . *9^^bh'J-n-:/^;l/XX0. 6 
4b1 (2.3 5'J*;W ^^T^Th^^T. (hU^xX 

jv^T^y-i » nvV'Oh. 1 2 2Bg (0. 1 1 5 'j^ 
;w Ta5i«s-rn«, (i r, s s. e s) -e- ( (i 

R) -i-t Hn^>/X5^;W -2- ( (3 S, 5 S) -5- 

- 1 -i.^)V- 1 -*;Wt- 2 -'^^A- 3 Jl/3|?>» 2 0 6 

mg^ft^c IK^: 8 4% (HPLCiWa8 5%) . 
10 [0 3 3 8] NMR 6 (D20)ppii!: 1.22(d, J=7.2Hz, 3H), 
1.27(d. J=6.3Hz, 3H). 1.64-1. 82 (n, IH). 2.62-2.80 
(id. IH), 3.26-3.59(B. 5H). 3. 63-3. 76 (b, Ifl). 3.84- 
4.10(iD, 2H). 4.16-4.29(0. 2H). 
IR V (KBr) CB-»: 3400, 1750, 
[0339] 

[»Wo?»«l *ISWCJ:n«, i:oJ:5C> l£«6H© 
msx^i' h;u*Wt> y^AIsm *5j;i;i^7Ait 

s$ie?w$5fcK*;w'?'^:|iAss«^*c&siisi-rs;&«)5^ 
[0 340] *58w© K p u ASf « 

;<n'^:^A (!Rr5SBS6 0-2 3 3 0 7 6) *Jj:t; 
'fS^^A (I^MBSS 5 -9 0 9 0) t-en^tlifctST 
^t. -jSfCi'7Ailtt®IC«;*D'^:?iAJ:03t<. 
5AlittSiCtt'f5'<^Aj;03SVn i^^AltttSOl 
5(? a-r*5iliMBI(C^LTtt-1'5^^A, /D'<;^A*5J; 
U^'yV-V (!|$MBg6 3- 1 7 9 8 7 6) (Cit'^T-?- 

n^n(^^*fctt2fg©$i»*s:*-r. •^^7 mm^ 

62-155279) ^JtmsfS t, i^^ABttMCtt 

[M^*fc«2f&, ^7Ali?tt«(C(*2fg, ISIBettt2 

4» o*;uA''^4^Afi«{*:&^*rr^ait»jtLT$gjc?ij 
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